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INTRODUCING VOLUME TWENTYFIVE 


1. The first number of Sankhya: The Indian Journal of Statisti 
published exactly thirty years, or one generation ago, in June 1933. In dira 
twentyfifth volume I have much pleasure in announcing that Dr. C. Redhali} F 
Rao would be associated with me as editor in future. The pleasure is all the pes. 
because he is my former pupil; he attended my lectures as a student in ilio ne 
graduate course in statistics which was started for the first time in India re dt 
University of Calcutta in 1941. After taking his M.A. degree in statistics, he joined 
in 1943, and since then has been my colleague for 


the Indian Statistical Institute 1 
twenty years. He has been, in actual fact, in charge of most of the editorial work 


for many years. I look forward to the day when he would assume full responsibility. 
2, Having attained on this day the age of seventy, I may take the opp EN 

tunity of looking both back and forward, a little. My mind goes back to 1933 when 
we were busy sending articles to the press for the first number of Sankhya. I had 
started working on the multivariate distance several years earlier, and had examined 
a portion of à large volume of individual measurements of various anthropometric 
characters for a large number of castes and tribes in North India which had been 
published in 1891 by H. H. Risley. The measurements had been taken by the 
all group of observers; and were, therefore, suitable for purposes of compari- 
astes and tribes. Karl Pearson had, however, condemned the material 
he had found in the average values given 


f the discrepancies 
hed the conclusion that most of the dis- 


led scrutiny, T reac 
surements and indices could be traced to easily recognis- 


crep 

E copying or printing mistakes, use of wrong figures taken from adjoining rows 

or columns, mistakes in entering index tables, or obvious arithmetical slips like a 

ement of a decimal point in calculations. Out of 142 discrepancies in indivi- 
ted and corroborated with practical certainty by cross- 


displace 
dual values, 133 could be correo orrol 
numbers; in eight cases, the corrections were plausible 


checks with appropriate index i i 
although they could not be confirmed, while only one angle measurement was really 
doubtful and had to be rejected out of a total of 12,197 individual measurements 
and a total of 8,600 indices given by Risley. The real defect in Risley’s data had 
í primary data of individual 


occurred during the caleulation of average values: the i 
measurements given by him could be used with safety, especially after applying the 


corrections which I had u 
3. I thought it wou 
data together with the detaile 


same sm 
sons between ¢ 
much earlier because © 
by Risley. After detai 
ancies in individual mea 


sed. 
eful to publish the revised values of Risley’s 


]d be us 
d evidence in support of the corrections made by me. 
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My young colleagues, who were only three or four at that time, were strongly opposed 
to the publication of this paper. The scrutiny and reconciliation of discrepancies 
which I had carried out, they felt, could not be considered to be scientific work at 
all; they were eager to prevent the ‘Professor’ from exposing himself to ridicule in 
advanced countries by publishing this paper. However, due to a streak of con- 
trariness and obstinacy, I printed this article in the first issue of the journal.! 

4. It can be easily imagined with what joy and encouragement I read the 
following lines in a letter dated 14 August 1933 from Ronald Aylmer Fisher :— 

"You are most heartily to be congratulated on the new Journal, and very 
especially on your own contributions. The work on Risley's data will be 
most valuable. I shall hope to hear and read more of your contributions 
as time goes on. It is a splendid start.” 
It was characteristic of the most eminent statistician of the present age to have 
selected the paper on Risley’s data for special mention. 

5. Fisher himself had said somewhere that the first responsibility of a 
statistician is to cross-examine his data. T remember the vivid description he gave 
me, during his first visit to the Indian Statistical Institute in 1937, about his investiga- 
tions in the monastry in Austria where Gregor Mendel had carried out his experi- 
ments on the inheritance of characters in sweet peas. Mendel had announced in 
his last scientific publication that he would publish in another paper his results on 
three factor segregation, but did not do go. Fisher had an almost irresistible urge 
to find out why Mendel ceased publication. Searching through old records, : Fisher 
traced the original observations which Mendel hadintended to use for his unpublished 
paper, and found that there was perfect agreement between observed and expected 
results. Fisher surmised that such agreement had raised a suspicion in Mendel's 
mind that his assistant, who had been helping him in these experiments, had deli- 
berately changed the records to make them agree with expectations; Mendel had 
refrained from publishing’ the results as he could not guarantee their accuracy.? 

6. My mind also goes back to the day when I had the good fortune to estab- 
lish contact with R. A. Fisher. In 1923 T was working as Meteorologist in Calcutta 
in addition to teaching physics in the Calcutta University. Fisher was engaged 
in his researches on the design of experiments at Rothamsted Experimental Station, 
Harpenden. I had no connexion with agricultural research. By sheer chance, my 
attention was drawn to the question of "errors" in some agricultural field experi- 
ments, (in the form of a series of parallel plots sown with different varieties of rice, 
repeated in the same order in several blocks). I tried to eliminate, by crude gradua- 
tion, differences in soil fertility and published a paper in an agricultural journal? 
Fisher saw this paper and immediately sent me reprints of his early papers on the 


design of experiments and also the paper on the distribution of the ratio of two 
variances. 


7. While struggling with the analysis of variety trials on paddy, I had 
begun to appreciate the need of radical improvements in agricultural field experi- 
ments. When I read Fisher’s papers on this subject, I realized that he had not 
only solved the problem at a theoretical level but had also supplied the basic tables 


1 A Revision of Ri 
Sankhyii, 1, 1933, 76—105. 


2 R: A. Fisher : «Has Mendel’s work been rediscovered t" Annals of Science, 1, 115—137, 1936. 
? Probable error of field experiments in agriculture, Agri. Jour. Ind., 1925, 20, 96. 
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(for the z-distribution) to facilitate the use of his methods almost in a routine manner 
I could also appreciate how great was his achievement. I believe, T can claim io 
be the first convert to the Fisherian view of statistics; I have also tried to extend 
his ideas to the design of sample surveys. For me, the discovery of Fisher, nearly 
forty years ago, was an important factor in deepening my interest in statistics which 
was further strengthened by the impressions of the memorable day I spent with 
him at Rothamsted Agricultural Station in 1926 when I met him for the first time. 

$. I also recall that it was at Fisher's suggestion (as I came to know much 
later) that the newly established Imperial (now Indian) Council of Agricultural 
Research offered me in 1928 an annual grant of Rs. 2,500 (about £ 200, a princely 
sum for us in those days) to have a research assistant to take up some work in statistics. 
This grant led the way to the future development of the integrated programme of 
theoretical research, training, and applied projects which has been a characteristic 
feature of the Indian Statistical Institute. 

9. Fisher came to our Institute on eight occasions. He always stayed in 
our house in the Institute in Calcutta. This gave me and my young colleagues the 
opportunity to profit by his stimulating discussions and suggestions. The special 
needs of an underdeveloped country like India, had made it continually necessary 
for us to increase the scope of application of statistical methods in widely differing 
subject fields in natural and social sciences, technology and economic planning. In 
such developments we received powerful support from R. A. Fisher, who quite early 
had a clear view of statistics as the new technology of the modern age.! He also first 
formulated, in a precise Way, the concept of the Indian Statistical Institute as 
higher technological institution having an analogous function in respect of statistics, 
although on a much smaller scale, to that of the higher technological institutions 
like the Zurich Federal School of Technology or the Massachusetts Institute of 
Technology, which had been established a hundred years ago to provide an integrated 
training and projects in the field of engineering and techno- 
Ronald Fisher had exercised more influence than any one 
y and programme of the Indian Statistical Institute 


programme of research, 
logy. In all these ways, : 
else in the shaping of the polic; 


ich Sankhyā is the official organ. 
ii 10 R A Fisher had said somewhere that he had learnt his statistics through 


in the dual sense that no theoretical formulae are of any 
din numerical terms at a concrete level, and also that 
‘dirty work’ of computation with their own hands. On 
ee E e Institute in December 1937, he requested me to 
the occasion of his me eee? For his seven subsequent visits, a desk cal- 
give him a nn ts placed in his room in advance; he used such a calculator 
culator always RS ia st stay in Calcutta up to the middle of February 1962. 

every day during ig lling the two points made by him, namely, the need of cross- 
M E aepo importance of computational work in statisties, because 
examining the data an Peel significance in the future development of statistics 
both these points are O NT years or the first generation of this journal, there 
in India. During the las in the field of statistics in India. Indian statisticians 
has been a good deal of advance Abroad. Paradoxically, the Indian statistical 


SA. 'eputation ^ : BS 
have come to enjoy ® Bo ee nal information 1s recognized, within and outside 


computation, I presume; 
value unless these can be 2 
statisticians have to do the 


&ystem in respect of flow Ok Thisis due to the fact that collection, processing and 
the country, to be Very hse vis Indian Statistical Institute ; Annual Report : 1960-61, 78-81. 
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publication of official statistics are still treated as administrative matters, subject 
to the principle of a monopolistic jurisdiction of one single administrative agency 
for each type of information. The acceptability of statistical data is determined 
by the status of the authority responsible for their collection or publication, usually 
without any assessment of the reliability of the information. 

12. The only way to improve the quality of official statistics in India is 
by testing their accuracy in accordance with accepted scientific principles, by using 
checks and cross-checks provided through multiple observations or through inde- 
pendent sources of information. Sample surveys, with multiple and parallel or 
inter-penetrating network of sub-samples, provide a speedy and economical way of 
ascertaining the margin of uncertainty in an objective manner. It has been, there- 
fore, the policy of this journal to attach special importance to methods and practical 
applications of sample surveys. The need of doing this would continue in future. 

13. In the second generation, if I may call it so, of the journal, we feel one 
of its important tasks must be to foster the growth of the spirit of criticism without 
which the advancement of science is not possible. In the early years, we used to 
publish book reviews and also selective reviews and abstraets of statistical papers 
published elsewhere; much to our regret, we have not been able to maintain these 
two features. We feel it may be particularly helpful to use reviews of articles and 
books, in a purposeful manner, to promote the growth of a critical appreciation of 
the quality of research and of advances in the collection, processing and analysis of 
statistical information in India. In future, it would be our policy to welcome reviews 
both of papers published in journals and books. 

14. From the very beginning, to help in the advancement of statistics in an 
underdeveloped country like India, we had adopted certain lines of policy which 
are somewhat unorthodox, for example, reprinting papers published elsewhere to 
make them more easily available in India, publishing statistical materials and data 
for purposes of record, or giving attention to primary work like scrutiny of data and 
computations. It is our intention to continue these features. At the same time, 
we shall continue to welcome contributions from all over the world, as we have been 
doing from the first issue of the journal. 

15. I should like to take this opportunity of placing on record my sense 
of gratitude to the late Narendra Nath Mookerjee, who with characteristic generosity 
had helped in the publication of the journal from the Art Press, in the early years, 
I remember the services rendered by my two young colleagues, Subhendu Sekhar 
Bose and Sudhir Kumar Banerjee, who passed away at a very early age. In recent 
years, we are grateful for the help we have received from Anikendra Mahalanobis, 
Krishna Birendra Goswami and Dyutish Ranjan Banerjee in the publication. of this 
journal. We offer our sincere thanks to the workers of the Eka Press, who have 
always helped ungrudgingly in printing the journal. 

16. It was an adventure, even foolhardy, to have started a statistical 
journal in India thirty years ago when our resources in research and in material 

equipment were meagre. It is because of the friendly cooperation and support which 
we have been receiving from within and outside India that this journal could make 
a place of its own in public esteem. We offer our most sincere thanks to our friends 
and contributors in India and abroad for their kind cooperation, and seek their con- 
tinuing support in future. 


29 June, 1963 P. C. Mahalanobis 
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PROBLEMS OF REGIONALIZATION FOR THE DEVELOPMENT 
OF NATIONAL ECONOMY 


By L. S. BHAT and M. N. PAL 
Indian. Statistical Institute 
and 
T. V. KOMAR and K. M. POPOV 
Institute of Geography, Academy of Sciences of the USSR, Moscow 


SUMMARY. Utilization of the available experience in regionalization for national economic 


development encounters a number of difficulties. These are due to inadequate preliminary studies, 


incompleteness of statistical data, the lack of proper estimates for long-range targets of national economic 
development, a tendency towards economie autarchy in some parts of the country. 


To be effective the regionalization calls for a high level of national planning, a proper relationship 


between the national (principa!) and local goals, a permanent development along the road of social progress. 


INTRODUCTION 


e last few years close cooperation between the Indian and the Soviet 
ing the problems of regionalization. This cooperation 
ples and methods of regional studies 


During th 
scientists was started for study 
involved useful discussions regarding the princi 
and defining lines of further researches. 

The purpose of the paper is to draw attention 2 gome important aspects of 
the problems of regionalization. The principles regarding ome there is a common 
approach by both the Indian and the Soviet scientists are discussed. Some problems 


which are solved in peculiar ways by each country are also discussed. 


TwMPORTANCE OF THE PROBLEM 


The building of national economy in the less developed countries requires 

on of natural resources and manpower as also fundamental 
f the economy. This accounts for an 
lization and in the study of the geo- 


comprehensive utilizati eg. 
changes in the structure and distribution 


: A - ms of regiona 
increas rest in the proble: ; E ; 
Pau iom nent and economie potentialities of various 


gra phical situatio hvsica environtr 
a; ion, p NYSIC: ih 


regions as parts of the national econ 
; d he possibilities of the resource develop- 


y to i t t 
It is necessa: ti take into accoun! 
t i ct ; ere coordination with national targets or the establishment of 
ent of each regi f 


Baal ‘onal economy, and drawing in its creation the whole population of the 
able national e j 


country. 
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Regionalization is important for every country, especially for the countries 
with vast areas, diverse natural resources and economic conditions and a mixed 
ethnical composition of the population. The problem is very important for the coun- 
tries with growing number of public sector undertakings. 

Much of world experience in regionalization has been accumulated by now. 
It must be put to use with due criticism. Special attention is required for the problems 
of general economic (integral) regionalization that have direct bearing on national 
economic planning. The socialist countries have great experience in such regiona- 
lization which is a basic feature of their national economic planning. 


REGIONALIZATION IN THE USSR 


Methodology. General economic regionalization in the USSR is based on 
the following principles. 


(a) An economic region is a part of the country, an objective reality which 
arises as a result of territorial division of labour. 


(b) Regionalization is based on economic principles. This does not exclude 
rather emphasizes the necessity to take into account regional natural resources. 
its manpower and cultural heritage of the past. Tt should, however, be remembered 
that in the final analysis it is the process of production that binds all these elements 
together and with the territory itself. Here lies the reason that one-sided “market 
zone” orientation is unacceptable as a base for economic regionalization. 


(c) A region is defined as a territorial-production complex with a combined 
Structure of economy, which at the same time has pronounced specialization. The 
leading industries of a region are interlinked and constitute the core of the terri- 
torial-production complex. Such large economic units arise on the basis of common 
territory (integrated transport system, integrated Systems of power generation and 
water-supply etc.), concentration, extraction and processing of raw materials and 
by-products in the same region by successive stages. The establishment of such 
units also involves industrial cooperation, close technological combination of indus- 
tries, (especially the latest modern industries), effective use of the available labour 
force and a number of other important factors. Many associated and auxiliary 
industries arise in connection with the basic industrial framework of a region. 


Economic specialization of each region should be encouraged only within 
reasonable limits as undue emphasis on specialization may involve excessive expen- 
ditures on inter-regional transportation, underexploitation of the potentials of a region 
and instability of its economy. 


(d) An integral economic region develops in the process of productive activity 
of its inhabitants, Tt changes not only in time but also territorially as it may expand 
or be broken down into smaller regions. It is, therefore, essential, when delimiting a 
region, to take into account not only the present or past developments but also its 
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prospects which can be evaluated on the basis of the potentialities against the back- 
ground of nation-wide economic development programme. The relative instability 
of the boundaries of economie regions suggest the necessity to follow closely their 
evolution and to revise from time to time the general pattern of regionalization. 


(e) Economie regionalization is based on the prineiple of maximum pro- 
ductivity of social labour within each region as well as in the whole system of regions. 
This very important criterion makes it possible to test in the course of a regionaliza- 
tion programme the effectiveness and vitality of economie specialization that has 
arisen in or is being planned for an economie region. It can also provide a measure 
of the effectiveness of allied and auxiliary industries that develop in connection with 
the regional basic industrial framework. 

(f) General economic regionalization provides a scientific basis for regional 
economie planning and is thus the objective fundamental principle for the admini- 
strative division of a country. The proper correlation of economie regionalization 
and the division of a country into national-administrative regions are of special 
significance. If this correlation is to be achieved economie regionalization should 
provide broad opportunities for the development of all nationalities of a country 
and should not infringe on the rights of national self-governing territories. Small 
national territorial units may be subdivisions of an economie region while larger 
y constitute an economie region each. National regions with 


national regions ma 
of several economie regions. 


very large territories may consist 
METHODS OF REGIONALIZATION 


As regionalization involves a great variety of diversified factors it cannot 
thout adequate statistics on the natural features and conditions, 
f the country concerned. Economie regionalization which 
s on the natural resources of a country is to be preceded 
onalization. It has, however, been 


be implemented wi 
population and economy 0: 
makes wide use of statistic 
by the investigation in physico-geographical region i be 
found from experience that physico-geographical natural regions do not coincide 
with economic regions, although, they do indicate zs general way the territorial 
distribution of natural resources. Moreover, economic errs include very often 

ical regions because diversity of natural resources . 
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agricultural production bases. Such bases are outlined either as combinations of 


industries or production complexes. 


The first stage of regionalization also includes the elaboration of the basic 
economie set-up of the regions to be delimited and their basic specialization trends 


(project method"). These two factors determine the fundamental conception of 


à region and are used to trace its preliminary geographic boundaries. When delimit- 
ing an economic region due account should be taken of the geographical distribution 
of major industries. An economic region should also incorporate adjacent territories 
Which have resources vital for the effective operation of the region's production complex. 
The first stage of regionalization should besides that reve 


al the region-forming role 
of major economic centres and cities, 


An important factor for elaborating an optim 
is inter-relation of various industries which is 
important consideration in this respect is the ec. 
of the elements in the regional production com 
combination of leading, associ 
agrieulture and transport). 


al structure of regional complexes 
an objective phenomenon. The most 
onomic effectiveness of the combination 
plex (combination of leading industries; 
ated and auxiliary industries: correlation of industry, 


Professor Kolosovsky Suggested a useful method of "power production 
cycles", i.e., combinations of typical production processes that can be used for evaluat- 
ing the role of technology in the formation of regional complexes. Such cycles include 


the pyro-metallurgical cycles, the oil-power and chemical cycle, a group of hydro- 
electric and industrial cycles and so on. 


The next important stage of regionalization is a detailed analysis of economic 
ties within the region and its economic connections with the rest of the country. The 
analysis of these inter-and intra-regional ties, both already established and in the 
process of formation, is supplemented by a study of the transportation system and 
ways and means of its improvement. This work outlines the role of the region in 
the country as related to other regions and makes it possible to adjust the economic 
pattern of the regional complex and its boundaries. Mathematical programming 


for analyzing transportation within and between economic regions may be used with 
advantage for the Purposes mentioned above. i 


these centres, Tt should be emphasized that as a result of industriali 
number of regions receive a nodal structure. 


The division of the territory of a region makes it possible to adjust with 
greater accuracy the boundaries of the region that has been delimited as well as its 
economic structure, 

The basic princi 


ples of integral regionalization evolved above may be applied 
not only to delimitatio 


n of a major economic region, but with certain modifications 
8. 
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are also of use for delimitation of smaller tacsonomic units. Smaller internal 
sub-regions have usually more pronounced economie specialization and less developed 
associated and auxiliary industries. The factor of economic gravitation is of para- 
mount importance for delimiting the smallest territorial units. 


The regionalization programme also includes at its final stage elaboration 
of a number of balance sheets. The balance sheet method is gaining ground as modern 
computers and computation techniques make it possible to study in greater details 
the economic structure of regions, to draw up integrated inter-industrial and inter- 
regional balances of production and distribution of commodities and to build economic 
and mathematical models of planned economy for separate regions and the country 


as a whole. These new methods are intensively worked out in the USSR. 


THE REGIONAL FRAMEWORK IN THE USSR 


The first attempt at delimiting large economic regions for planning purposes 
were made soon after the formation of the Soviet State when on V. I. Lenin’s initiative 


an electrification plan was drawn up for Russia. 
The macro-economic regions, delimiting USSR, are large specialized production 


complexes of the industrial and industrial-agricultural type. In the Asiatic part of the 
Soviet Union such regions have smaller populations while their territories are much 
larger than in the European—more densely populated part of the country. 

The Russian Federation and the Ukrainian Soviet Socialist Republic which 


are the largest Union Republics in respect of population are sub-divided into several 
$ arg 


major economie regions. 
or economic region includes a group of smaller closely interconnected 
n 


onstitute the economie base of small Union Republies, 
h administrative units as “kray” and *oblaste". These 


b-divided into more fractional regions. 
mie regions in the USSR is modified in accordance ` 
lso due to improvements in the methods of regiona- 
is also revised from time to time. 


Each maj 
production complexes which c 
Autonomous Republics and sue 


à i ir su 
meso-regions are 1n their turn 


The framework of econo 
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with economic development and ision of the country 
lization. The administrative division 0! © j 


THE EXPERIENCE OF INDIA : MACRO-REGIONS 


o planning arises because of the sharp regional 
conditions, distribution of resources and levels of eco- 
i ich are common to countries of large size like the USSR and 
nomic development, ee 3 lization for planning is always considered as an impor- 
dadis Tte USR pan an of the national economy. Identification of 
aa 2 unm s icis which arise as a result of interaction of productive 
ie. pes a of delimitation of economie regions in the USSR. 


The need for regional approach t 


contrasts in respect of natural 
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: A macro-economic region thus delimited is large in size and includes parts or 
whole of different natural regions, agricultural regions etc., so as to make it an eco- 
nomic region having maximum self-sufficiency in respect of such resources that are 
necessary for its rational economic specialization. 


The primary aim of such maximum self-sufficieney is to avoid long haulage 
of goods which are bound to be uneconomical in a country of long distances, separat- 
ing the region of production and consumption. Macro-economic regions serve as a 
useful link between regions of the lower order and the nation as a whole in respect 
of the development of the national economy. 


There are in India some major aspects of planning like the development of 
basic and heavy industries which are vital to the development of the national economy 
and also induce regional development at a faster rate. But the natural resources 
like minerals, forests and power potentials are highly localized and hence there is 
need for identifying broad regions (macro-economic regions) to include group of states 
or even part of different states for purposes of efficient production and utilization of 
their resources. In other words, each macro-economic region would tend to develop 
production complexes for which the region has the best advantages. Such an approach 
will have far reaching effects on the competing tendency of each state to develop 
basic and heavy industries. Pending more detailed studies six macro-economic 
regions emerge based on the distribution of r 


esources and possibilities of developing 
the regional production complexes. 


(1) South India: comprising Madras, Kerala, Mysore states and major 
parts of Andhra Pradesh state with their three nuclei of industrial complexes that are 
likely to develop around Bhadravati (iron ore, manganese, power and forestry resources), 
Neyveli-Salem  (ironore-lignite) and Horpet-Sandur (ironore-making 
from Singareni). 


use of coal 


(2) Western India: comprising two states—Maharashtra and Gujarat with 
the production complex rooted to textiles and associated industries and the newly 
emerging oil fields. 


(3) Central India: comprising Madhya Pradesh and Uttar Pradesh states 
(industrial complex based on iron ore from Chanda-Bastar area and coal from Singareni- 
Damodar coal fields). 


(4) North-Eastern India: comprising Bihar, West Bengal, Orissa states and 
parts of Uttar Pradesh with the industrial complex of the Damodar region as the 
base. 


(5) North Western India: comprising Rajasthan, Punjab, Union Territories 
and Jammu and Kashmir (power from Bhakra-N: angal and minerals of Aravalli hills 
and coal from Rajasthan). 


(6) Assam: production complex based on forestry and minerals. This 
forms actually part of the North Eastern India with Calcutta as the major node port. 
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It should be mentioned in this connection that the proposed framework of 
regions for power development roughly commensurate the boundaries of the macro- 
economie regions. This raises the question what factors should be considered in 
the delimitation of maero-economie regions in further detailed studies? 


"m : : 
The emerging picture of the macro-economic regions could then be adapted 
to the administrative structure. 


Since regionalization is for the development of national economy by 
the achievement of maximum productivity in each region and in the system of regions 
as à whole with the aim of securing an approximate regional balance of national 
economy, these regions should have their own economic specializations. Each will 
have certain production advantages which will have to be tapped to its maximum 
possible extent. The results of comparative production advantages will finally be 
distributed among all regions through trade. But there should be some sort of 
balance, that is, the balance in export-import situation, since a region cannot be 


planned to depend economically on other regions for a long time. 


macro-economic regions need not be homogeneous. They are rather 


Naturally, 
but they are unit areas—functionally 


heterogeneous in one or 
or in relation to possibilities of 
and auxiliary industries. 


more characteristics, 
economie specialization and development of associated 
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Since household consumption of commodities were available in details for 
1957-58, estimates of total South Indian consumer expenditure were made from these 
data for different population fractiles when per capita consumer expenditures had 
been in increasing order. Here we postulated an annual increase of total household 
consumption and a more rapid increase in per capita consumer expenditure in the 
population classes of lower consumer expenditure. The detailed table showing the 
requirements of commodities for total South Indian consumption in 1975-76 had 
been worked out knowing the household consumption and using the existing inter- 
industrial and other relations (government consumption, capital formation, stock eto.). 


Having determined the requirements of commodities for South Indian con- 
sumption in 1975-76, we should examine the capacity of production and finally the 
export-import of commodities. The detailed quantitative values for the production 
and the export-import relation are just being worked out at present. In this work 
various latest quantitative methods are applied. 


THE HIERARCHY OF REGIONS 


A careful study is necessary for the problem of evolving a hierarchy of regions 
within macro-economic regions. The need for identification of such regions in a 
macro-economic region is to implement the action programme easily and rationally 
in the context of developing the macro-economic region. 


Regions for resource development or planning regions are distinct from other 
regions. There are different types of planning regions: a river basin, a soil conserva- 
tion district, a major endemic famine zone, an area of chronic unemployment or of a 
major development project. These are unique and ad hoc planning regions, and 
should not be confused with regions for over-all resource development. Should a 
planning region be a composite (integrated) region? Instead of composite planning 
region, should we have more than one type at least in the early stages of economic 
transformation? Then there are market regions, urban fields, industria] regions, 
but can we separate the different sectors of resource development into water-tight 
compartments particularly when integrated and balanced regional development is 
our goal? Here, there is scope for systematic research on the theory and practice of 
regional concept. 

d Since the administrative units (states districts) are the main authorities in 
the execution of the plans, it has become necessary to identify a suitable framework 
of fractional (detailed) regions for over-all resource development and to adapt it to 
the administrative structure. Here the assumption is that administrative units 
can function as unit areas for planning, so long as the regional components are given 
due weightage. 


Based on the analysis of distribution of resources, regional pattern of develop- 
ment and potentials, a tentative framework of fractional regions and subregions 
(so-called formal regions) for regional planning is identified in India. Boundaries of 
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these regions and subregions are adapted to the nearest district boundary to facilitate 
the formulation of rational policy relating to each region's norm of development 
with minimum deviation from the existing administrative set-up. As a rule the 
subregions are identified within each given State. At the same time, in typological 


sense, they are grouped in eleven major regions. 


Areas around the metropolitan cities are treated separately since the prob- 
lems for development in these areas are distinct from the rest. Likewise the Godavari 
through Telegana, Rayalseema, Coimbatore plateau and Mysore plateau are treated 
separately as they do not strictly conform to the envisaged regional framework. It 
must however be stressed that regions for resource planning must remain flexible as 
their character changes during the phase of economic development changing techno- 


logical possibilities and development policies. 


The delineation of underdeveloped areas in macro-economic regions is another 


important problem. The selection of components of development is a difficult 
task. The lack of detailed areal data further adds to the problem. An attempt to 
elaborate a tentative framework of regions with different development level was 


undertaken by M. N. Pal (Indian Statistical Institute) relating to South India’s macro- 


economic region. 


For each district of South India eight components were selected (indices of 
al industrial labour, factory workers, male immigrants, labour 
mercial services, population employed in services, 
d productivity). All the eight components were 


combined by the method of principal component to get a final composite index of 
development Combination, however, have been possible by considering the relative 
ch character. The results were mapped and the regional 
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CONCLUSIONS 


Some important aspects of regionalization and regional planning have been 
illustrated. But such planning has to be done within the wider frame-work of econo- 
mic planning for the nation as a whole, i.e., for the totality of all macro-economic 
regions; this is essential. Much further work will be necessary not only on regiona- 
lization but also on other connected and essential questions. among which may be 
mentioned, 


(a) the perspective structure of national economy -in the system of macro- 
economic regions with the fundamental objective of optimizing the national income 
to be generated by the rational utilization of all productive forces of the system: 


(b) the relative level of economy that can be achieved in different macro- 
economic regions in the context of the above perspectivity; and 


(c) the relationship among different macro-economic regions, of the system 
in respect of the distributive aspects of the economy. 


The solution of all these questions would necessarily involve the choice of 
social objectives and production targets. For example, the rational choice of location 
of an industry may go in favour of one macro-region from considerations of the maxi- 
mization of the national income, while the same choice may go in favour of another 
macro-region from considerations of reducing macro-regional disparities in the level 
of production. In such a situation, in initial phases of development, the location 
of large scale modern industrial enterprises should be decided on grounds of the 
generation of maximum national income together with a concurrent policy of redistri- 
bution of national income to reduce disparities in the level of living of the people with 
preferential treatment for the welfare of less-developed macro-regions or sub-regions. 


However, researches and experiments are going on in India, in the Planning 
Commission in which the Indian Statistical Institute is participating to study these 
problems. 


Paper received : January, 1963. 
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ESTIMATION OF QUALITY ELASTICITIES FOR CERTAIN 
COMMODITIES FROM NATIONAL SAMPLE SURVEY DATA* 


By N. SREENIVASA IYENGAR 
Indian Statistical Institute 


SUMMARY. This paper seeks to examine the extent of quality preferences in rural and urban 
areas of India, The concept of ‘quality elasticity’ is used, and such elasticities are computed for selected 
commodities by making use of concentration curves. In some cases, however, weighted regression is used. 
These studies are based on consumption data provided by the National Sample Survey of India. 


1. INTRODUCTION 


In surveys of household expenditures the items recorded in the schedules are 
not uniform homogeneous commodities but represent aggregates of more or less closely 
An item of expenditure in a household expenditure schedule 
is to be regarded as a composite item made up of a number of constituent items. 
These constituent items may in some cases be the different varieties of the same com- 
modity, each of different quality and bought at different prices. The variation in 
prices paid for a commodity arises primarily from quality differences, but regional, 
seasonal and price discriminatory factors may also contribute to the variation. To 
explain this variation, we use the concept of quality elasticity (Prais and Houthakker, 


1955) which is analogous to and complements the expenditure elasticity. 


related commodities. 


ommodity is esentially multidimensional and its 
often very laborious. However, in so far as the differences 


in the quality of commodities are voluntarily chosen by the consumer in the market 
the multidimensional elements are brought under the 


supposed to be in equilibrium, ; : ^ Qu. 
ariations in prices by regional, seasonal or prices discri- 


If the v 
f£ much importance, the average price paid for the commodity 


The notion of quality of a c 


complete specification is 


measuring rod of money. 


minatory factors are not o: : 
may be taken as an indicator of the quality of the commodity. The average prices 


are, of course, calculated by dividing expenditure on the commodity by the quantity 
bought and, to this extent, data regarding quantity and value of consumption are 
necessary in the analysis of quality sensitiveness. 

The quality, which is reflected in the average price ps for T commodity, 
and the quantity of the commodity are supposed to NET on HEN e. of living 
of the household, that is, on the per capita total expen PA of the o a The 
quality sensitiveness is measured by the quality e w » "ac nec " LR ative 
terms, the increase in the average price paid by the consumer a of a unit 


rise in his total expenditure. 
paper presented at the Fortyeighth Session of the Indian 
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An attempt has been made in this paper to estimate the quality elasticities 
for some important groups of consumer items by using the available cross-section 
materials. "The method of estimation followed in this paper is somewhat different 
from the usual regression analysis and is, therefore, briefly described in Section 2. 
Also, certain broad tests of consistency of the new approach have been discussed. 
The main results are presented in Section 3, while a few concluding remarks are made 
in the last section. 


2. THE METHOD OF CONCENTRATION CURVES 


The graphical or the method of least Squares becomes complicated in view 
of the fact that the available cross-section data are generally grouped in size classes 
of per capita total expenditure of households. What one might possibly get from pub- 
lished sources of consumption materials, as are required for the present types of 
problems, are some weighted arithmetic averages of consumption (both quantity 
and value, although the latter is more readily available) of different groups of consumer 
items and the average total expenditure per capita in each of the size classes. Per- 
centage distribution of population in these classes is also provided apart from other 
demographic or other classificatory characteristics. The selection of sample households 
in these surveys is often complicated involving as it does two or more stages; at each 
stage the sampling units are selected with varying probabilities. This is in fact the 
case with the National Sample Survey. The National Sample Survey of India has 
been collecting valuable data relating to household expenditure since 1951. These 
materials are published in the form of grouped data, the groups being formed accord- 
ing to monthly per capita expenditure of the household. Twelve groups have been 
distinguished :—Rs. 0-8, 8-11, 11-13, 13-15, 15-18, 18-21, 21-24, 24-28, 28-34, 
34-43, 43-55 and 55 and above, and for each group, say i (i = 1, 2, ..., 12) the fol- 
lowing details are given : 


V;, average value of consumption of the specific commodity (Rs); @,, average 


quantity of consumption of the specific commodity (e.g. seers); E, average total 

expenditure on all commodities (Rs); Wi, proportion of population; and B. average 
; ig os "NGA 

price paid for the commodity, which is simply the ratio — of value to quantity. 


Qi 


The model assumed here for the quality relationship is of the form 


vp(Z) = &(P|E) = const E"? mE 


where P is the average price paid for the commodity in question by the households 
spending a total expenditure H; 7p is the quality elasticity of the Specific item. In 
estimating the quality equation (2.1), the conventional method of regression has been 
applied to National Sample Survey data by some workers (Biswas, 1960; Biswas 
and Bose, 1961); but it appears that this method is not quite appropriate. An 
alternative method is used in this paper. 
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The alternative method adopted here is fully discussed elsewhere by the 
author (Iyengar, 1960) in the context of computing the Engel elasticities from 
grouped data. This method is based on the use of concentration curves. These 
curves show proportions of consumption (value or quantity) (vertical axis) against 
various proportions of population (horizontal axis) spending up to a given level 
of total expenditure per capita. Two types of concentration curves may be distin- 
one describing the proportions of aggregate total expenditure and the 
other describing the proportions of aggregate consumption of specific commodities 
in terms of proportions of population. These two types are respectively called the 
Lorenz curve and the specific concentration curve (Roy, Laha and Chakravarti, 1959). 
These two types of curves may be easily constructed from the available National 
Sample Survey data. The method of concentration curves which makes use of these 
two curves is based, however, on the assumptions of constant elasticity as in (2.1) 
and log-normality of the distribution of total expenditure. The validity of the latter 
s been examined in a number of places (Iyengar, 1960; Roy and Dhar, 
' 1961). 


guished : 


assumption ha 
1959; Bhattacharya and Tyengar, 
s of computing the quality elasticity for specific commodities the 


For purpose: 
made about the Engel curves. 


following additional assumptions are 


y.) = &(V |B) = const B° we (2.2) 


yo) = &(Q1E) = const E"? ve (28) 


t respectively the Engel curves for the value 
c commodity, imply again constant elasti- 
alue and quantity elasticities respectively 
that the value elasticity is the sum of 
generally true even in the absence 


which represen 
n of the specifi 
nd jg are the v 
Tt follows at once 
This is quite 
that is, 


Equations (2.2) and (2.3), 
and quantity of consumptio 
cities. The parameters Jy 9 
of the specific commodity. : 
the quantity and price elasticities. 
of constant elasticity assumptions, 
yp = "ly —"Na- (2.4) 
ality elasticity the following curves are needed— 
bution of Æ, (b) the specific concentration curve for 

ecific concentration curve for the distribution 
the distribution of yu eun were ny and gg, and hence an estimate of jp. 
of yra(H); these will er uantity) is derived as the ratio of the standard normal 
The elasticity (for value ei en specific concentration curve to that of the ordinate 
deviate of the prdinie Li onding to the median totalexpenditure. In order to be 
of the Lorenz curve corresp a results one may draw the concentration curve 
a that kj pesci an estimate of yp which may be compared with 
or yp(Z) and derive 


the difference 7p —?/a* 


In order to get the qui 
(a) the Lorenz curve for the distri 
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Quite frequently, econometricians are interested in building up demand rela- 
tionships of the form 


&(Q|E, P) = const B'E per el (2.5) 


which relates the quantity of consumption of the specific commodity to its own price 
and the standard of living of the household as measured by the total expenditure 
(Tintner and Iyengar, 1960). The parameters Yorn and 7p are the partial demand 
elasticities with respect to total expenditure and the average price paid for the com- 
modity. The partial elasticities are related to the quantity and quality elasticities in 
a simple manner. Now, taking expectation on (2.5) with respect to P one gets 


GE (Q|F, P) = E(Q|B) = const greet v"ar — ——— (gg 


Since (2.6) is to be same as Vo(E) it follows 


1a = "log-t-'"lpflop- ws (27) 


The partial elasticities are estimated by the method of weighted regres- 
sion in spite of known limitations of that approach, and the estim 


ates are examined in 
the light of (2.7) in the following section. 


3. Some EMPIRICAL RESULTS 


In estimating the different elasticities mentioned in Section 2 use has been 
made of a set of data relating to household expenditure collected from about 3,000 
sample households in rural and urban areas of India in the 10th round of the National 


Sample Survey (December 1955-May 1956).* Among other details these data provide 


for each expenditure class Imm T, Os ee 12) wj, E, V, and Qi. These variables are 
in monthly per capita terms. In the present study the following composite items 
have been considered by way of illustration : (i) cerċals including rice, wheat, 
jowar, bajra, maize, barley, small millets, ragi, Bengal gram, and their products; 
(ii) food grains including cereals and substitutes for cereals like topioca etc; (iii) sugar 
including sugar, gur (cane and others), sugar candy and others; (iv) salt including 
sea salt, rock and other salts; (v) milk including cow milk, buffalo milk, goat mill 
and other forms of liquid milk. 


Most of these data have been taken from published Sources (Mahalanobis, 
1958, 1959) except the quantity figures the latter being extracted from the tabulation 


*For definition, Scope and design of the Survey the reader may consult the National 


Sample 
Survey Report No. 47 on Consumer Expenditure issued by the Cabinet Secretariat, Government of 
India, 1961, 
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prints available at the Indian Statistical Institute. Using the above data, cumulative 
proportions are first computed as under ; 


i 
W;= Xw; 
j=1 
E i — 8 = 
WE = X wE; X wE; 
j=l j=l 


i = ; 18 = 
WY = X wV X wV; 
j=l j=l 


(3.1) 
i t = 
We = is wjQ;l a w;Q; 


D UE ase e 
WP? = = wP; X wP; 
j=l pel 


(6-212) mes 12) 

The points (W;, WF} give the Lorenz curve of total expenditure while the 
other sets of points (W;, WP} (Wi; W9} and (W;, WT) give respectively the specific 
concentration curves for value, quantity and price of the commodity. What is 
needed for purposes of estimation of the elasticities is not the entire curve in each case 
but a single point on the curve which corresponds to the median value of Æ, that 
is, the ordinate of the curve that corresponds to W = 0.5 (middle of the horizontal axis). 
'These ordinates may be approximately obtained by simple interpolation between 
consecutive values of W which include W — 0.5. If such ordinates are denoted by 
ww, we and w?*, and their standard normal deviates by (Ww), (qr), 
(W*9*) and (W?*) respectively, then the value, quantity and price elasticities are given by 
QU a us Pu ee EPOR "ET 
ww = qpej7 qwe qw 
ble gives the important stages of computation. 


The following ta d iaces "p EN 
E ; VALUE AND QUALITY EL: ‘ : 
nuo OF COMMODITIES 


NENNEN cuc e — UON lE 


rural 
description MEI CETTE cereals food sugar salt milk all expendi- 
of coreals food sugar se ditures grains tures 


itud ains 
c "-— UO ee 4 0 Cams 


= =, QAM ha 179 0.9530 0.4174 0.1 o" 
1l. WE* - an 0.2004 0.4200 -= 0.4159 Mr E RE AS à 
3. War — 03099 (374 0.2255 M 0.4070 0.4482 0.4590 0.4831 0449 — — 
4. W "1323 0.4799 0.1007 0.487 * 4 ý 
" ji z - 0.6341 62121 -0.2070 -0.6651 -0.2096 -0.9269 ccs 
& or») 0.3638 0.3611 -0.8416 319 = 200803 -0.0753 -0.5417 -0.1062 -0.7858 — — 
E = ad a —0.7554 -0. a E —0.1030 —0.0426 -0. m 
7. a(WQ*) -0.3319 du 255 "o = Oaia n d 0.1383 
> ud ibis z ass  - 04350 03179 1.0192 0.3212 l4203 — 
& ap ur ne, 18HT C20), T MIA Om A oan 
10, ng 0.5234 0.5151 1.1913 0475 - 0.2041 0.2003 0.1578 0.0653 0.2119 ss 
ux e ooni ores 0145 Go « quon nas OIB ORK oeie = 


ny—ng 0.0503 
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The last two rows of Table 1 are roughly of the same magnitude. It would 
appear therefore that the method of concentration curves is reasonably consistent 
in the sense of equation (3.1). From these figures one may draw some broad conclu- 
sions. In the first place, the quantity and value elasticities in rural areas are for almost 
allitems except salt higher than the corresponding figures in urban areas. For example, 
sugar appears somewhat to be a luxury for the rural population and this is perhaps 
not true to the same extent in urban areas. The commodities sugar and milk are in 
the nature of luxuries with their elasticities exceeding unity and the rest belong to 
the necessary group. 


Thelast two rows which are approximately of the same order exhibit positive signs 
for quality elasticities for all the commodities irrespective of the regional differences. 
This would suggest that the consumers are generally tempted to pay higher prices 
for ostensibly similar items, that is, to move for better qualities within the commodity 
group as their standard of living improves. The degree of quality consciousness seems 
to be generally higher in urban areas. Moreover, relative luxuries such as sugar or 
milk are associated with higher values of quality elasticity. The present analysis 
seems to confirm the general notion that in rural areas of India the consumption 
habits are relatively more rigid than in urban parts. 


: The partial elasticities Fou and 3,5 for each of the selected items are estimated 
by the method of weighted least squares by using the National Sample Sur 
rials and these are given in Table 2. Estimates of quantity and quality elasti- 
cities, obtained by the method of concentration curves, are also given so that it is easy 


to verify the relationship (2.7) which connects the quantity and quality elasticities 
with the partial elasticities. 


vey mate- 


TABLE 2. QUANTITY AND QUALITY ELASTICITIES FOR EACH OF THE SELECTED 


ITEMS 
Aou i cereals bs sugar salt cereals mi. sugar salt mill 
"ox 0.5721 0.5820 1.3309 0.2540 ^ 0.2341 0.1893 1.2322 0.2443 1.6538 
Top 707467 —0.8706 —0.5203 —0.7093  —0.5242 —0.3325 —1.9702 —0.1140 —1,8807 


np 9.0711 0.0793 0.1345 0.0475 0.2041 — 0.2003 0.1578 0.0653 0.2119 


"oppo" 9.5191 0.5126 1.2601 0.2165 0.1271 0.1227 0.9213 9, 9369 1.2553 


ng 0.5234 0.5151 1.1913 0.2460 0.1230 — 0.1154 


0.8301 0.2547 1,2041 
nai ile cea ee A 
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The last two rows are approximately of the same order suggesting thereby 
that the method of concentration curves is fairly consistent. It would also appear 
from the first two rows that the changes in physical demand are mostly explained 
by changes in the level of living ie. per capita total expenditure whereas quality 
considerations are of minor importance. The negative sign of 7 PS probability indi- 


cates that households within a given per capita expenditure group would prefer to 
buy smaller quantities of goods when they are somewhat costly. This is inline with 
the interpretation of partial price elasticity of demand computed from time series 
data. The high values of partial price elasticities for sugar and milk in urban areas 


suggest that these commodities have relatively high degree of substitutability. There 


is also some suggestion that the rural population generally prefers coarser varieties of 


food grains at low prices. 


4. CONCLUDING REMARKS 


perhaps be made by way of conclusion. The method of 


concentration curves has been found quite useful for analysis of grouped size-distri- 
bution data like those of the National Sample Survey for which some of the underly- 
ing assumptions have been shown to be plausible. This technique is consistent* and 
probably simpler than the weighted least squares method especially when concentra- 

other reasons or when one has fractile-type of 


tion eurves have already been drawn for 
ons drawn from the above present studies are 


data (Mahalanobis, 1960). The conclusi ove p 
but are nonetheless encouraging in so far as they 


rather preliminary in nature 3 
mik. substantiate some of the commonly held notions about the Indian consump- 


tion behaviour. 


A few remarks may 
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ADJUSTMENT OF FERTILITY, BIRTH AND 
DEATH RATES 


By P. B. GUPTA and C. R. MALAKER 


Indian Statistical Institute 


SUMMARY. In the present study, an attempt has been made to determine the economie diffe- 


rential of fertility on the basis of National Sample Survey (NSS) data (seventh round, rural), A method 


has been devised to estimate the extent of under-reporting of birth 
fertility, birth and death rates have been obtained. 


hs (and deaths) and adjusted values of 


1. INTRODUCTION 
Ll. The present investigation is based on the lines indicated by Professor 
ord to the paper on ‘Couple Fertility’ by A. Das Gupta, 
N. Mitra. The points that highlighted in 
as measured by the average number of children 


P. C. Mahalanobis in his Forew' 
R. K. Som, M. Majumdar and 8. 
this paper were firstly that fertility ( 
born per couple) was negatively correlated with level of living (as measured by per 
capita monthly expenditure), and secondly that fertility had increased in more recent 
The two combined would seem to point to a decline in the average level 
the investigation — a conclusion which perhaps could 


examination of the problem. A working hypothesis 


marriages. 
of living in the period covered by 


not be accepted without further 
ariation of fertility with level of living was proposed by Professor 


according to which, with a gradual rise in the level 
at first, reach a peak value at a critical level of 


regarding the v 
Mahalanobis in the said Foreword, 


of living, fertility should increase 
An extension to this hypothesis was suggested by the 


living and decrease thereafter. 
1 the diminishing trend to be reversed at a certain 


senior author,? which envisagec 
a rationale to the whole hypothesis was also proposed in 


the question of choosing appropriate indexes for 
ointed out in the note referred to above, it was 


higher level of living and 


the said note. ‘There was, of course, 


fertility and for level of living and as p 
current fertility that could be appropriately associated with current level of living 
of children born per couple which was an index of past 


and not the average number r 
arying levels of living experienced 


fluenced by the possibly v 
In the present study, where an attempt has been 


ve, the current events approach in fertility 
and a general fertility rate (for married women in 
n taken from the record of live births in the one year 
ng, several were proposed 


fertility performance, in 


in course of the past married life. 


made to test the hypothesis mentioned abo 
data has therefore been adopted 
their reproductive period) has bee 


reference period. As for a suitable index for level of livir 


: Number 7: Couple Fertility, Department of Economie Affairs, 
ndia, December, 1955. 
rector, Indian Statistical Institute, on 3 November, 


iThe National Sample Survey 
Ministry of Finance, Government of T 

2A Note by P. B. Gupta submitted to the Di 
1959. 
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i 
23 


SANKHYA : THE INDIAN JOURNAL OF STATISTICS : Serres B 


in the Foreword and in the note mentioned above, a new index was suggested to re- 
present the economic security of a couple, on which its fertility performance could 
be reasonably expected to depend. In the absence of necessary data for calculating 
this index, which might perhaps be available at a future round of the NSS under- 
taking a suitable Assets Survey, the following indexes for level of living (of which the 
second, among others was suggested in the Foreword) have been compared with one 
another, viz., (1) per capita monthly expenditure, (2) inverse Engel ratio and (3) pro- 
portion of expenditure on luxury items in monthly food expenditure, and for reasons 
explained later, the third one has been chosen for the purposes of this investigation. 


2. GENERAL LINE OF ANALYSIS 

2.1. The data in the rural sector (NSS : Seventh round, excluding the supple- 
mentary data which provided demographie information only and no information 
about household expenditure) were subdivided into small ranges of level of living as 
far as practicable, zone by zone, and the fertility rates, standardised for age distribution 
and for differential fertility of married females in two broad age-groups 15-29 and 30-49, 
in the respective proportions obtaining in the zone itself, and also, corrected for under- 
reporting of births, were examined for the purpose of this study. 


2.2. One issue that is unavoidably involved in the calculation of the ferti- 
lity rates is the reporting errors in births. If the under-enumeration of young children 
in a census is a usual feature, it is reasonable to suppose that there may be substantial 
under-reporting of births made by the informants of the households. Tt has not been 
proposed here to call this Recall Lapse, a lapse of memory directly related to the 
duration elapsed since the occurrence of the event, but a lapse, which in addition to 
lapse of memory may include a variety of other things, such as mistaking an event 
actually occurring in the course of the preceding year as having taken place earlier 
and so excluding it from the information supplied or just missing an event on account 
of want of mental alertness or of sense of responsibility, in short, a general lapse 
causing an overall under-reporting which should be inversely related to the educational 
standard or the mental acumen or ability of the informant. To test this point, the 
data have been subdivided, zone by zone in two broad educational standards of the 
informant :? (i) illiterate (code 0) and (ii) literate (code 1 and above) and the fertility 
rates caleulated for both and standardised as mentioned above. Tt has been found 
that in each range of level of living as also in the whole range, level of living is highly 
correlated with educational standard of the informant and it has been assumed in this 
investigation that any fertility differential with educational standard is really that 
with the level of living associated with the educational standard. After having esti- 
mated the difference in the rates for the illiterate and literate groups as could. arise out 
of the difference in the respective levels of living of those groups, a residual differenco 
emerges, which could be attributed only to the differential under-reporting of births 


3According to the definition used in National Sample Survey, seventh round, code for educational 
standard (general education): illiterate—0 ; literate but below primary—1, primary—2; middle—3 and 
80 on, 
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in these groups (fertility being assumed to be uncontrolled in rural areas, irrespective 
lu literaey) or if the literate group be supposed to be free from this error, the difference 
is solely due to the under-reporting or response error made by the illiterate group. 
23. A method has been devised, supported by mathematical theory by 
which from purely internal evidence the coefficient of response error (as a percentage 
actual births to produce observed births in the illiterate group) and 
hence the corrected values of the fertility rates at different levels of living may be ob- 
tained. "This not only sets out fertility differentials with level of living in a more 
pronounced manner but also provides an estimate of the adjustment for under-report- 
ing, to be made to obtain a more correct crude birth rate than is provided directly from 
the data. If again it is assumed that reporting of deaths is in the first instance subject 
to the same error an assumption which seems to be justified from general considera- 
tions, then, quite apart from other errors in death records which may need further 
adjustments, we have a method of obtaining at least a preliminary adjustment for the 


crude death rate as well. 
2.4. One of our objects in t 


deduction from 


he present study is to assess an error (due to under- 
reporting of births) inherent in the information collected. A difference between the 
sub-sample estimates of the general fertility rate or the birth rate will of course be 


and also to non-sampling errors such as may be ascribable 
different field investigators or to variations with time within 
but will not reveal the error referred to above or for 
as both sub-samples are equally 
Sometimes, however, (as in the 


error in each sub-sample separately 


subject to sampling errors 
to the personal equations of 
the survey period and the like, 
that matter, any error inherent in the survey itself, 
affected by the incidence of the error concerned. 


present case), we have & method for estimating the Sh eund 
and if the estimates from the sub-samples come out to be similar in magnitude and 


direction, this would strengthen the validity of the estimates and would justify combi- 
nation of the sub-samples to produce à more precise estimate. Unfortunately, on 
account of the subdivisions adopted for applying the method, resulting in extreme 
paucity of data in each subdivision in an individual sub-sample, it 1s not worthwhile 
to work in sub-samples, in view of the possible emergence ot a p dem mask 
the extent or the existence of the error sought to pè eine rom T dere N 
Accordingly, and especially as the present study is ap nd one 0 ka ? ies 
the sub-samples were combined to produce an estimate 0 IR 4 ich 
derived as it was from a larger sample, would he looked open Ww T h grea < M dence. 
It would, however, be possible to obtain consistent results in sub-samples if the data 


from the different zones could be combined, but unfortunately, ae s sui 
(apart from ida zonal differentials in fertility) would be piece » re 
tuming point in the fertility curve does not ocour sh (s san ae g in cach 

E t of response error i$ different in di din zones. Each 
on and has, ther d by itself. The proce- 
ristic 2 > 


efore, been studie 
(or All-India estimates 
dure that seems necessary in order to produce zo ) 


nal estimates 
{ i roun [0 3 NSS 
in sub les is to combine the data of several consecutive TO ds of the NSS 
Sub-samples 18 jo CO. 
2b 


Zone, and secondly, the 
Zone has its own characte 
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on the justifiable assumption that fertility does not vary appreciably within a short 
period. Such a combination would enable us to examine the variation of fertility 
in greater detail instead of in broad outlines and might also yield age-specific rates and 
reproduction rates, and a series of such combinations would also make it possible to 
discover the trend, if any, in the fertility of the Indian population in successive periods 
of time. The combination of rounds would also yield a more reliable estimate of the 
response error as the literate group may then be taken to belong to a higher minimum 
educational standard, for which the response error may be assumed to be nil with greater 
certainty. In the present investigation, it was not possible to segregate a group 
with a higher minimum standard than code (1) (except in East Zone where the mini- 
mum is code (2)) as this would make the group too small. 

2.5. It would thus appear that the present investigation is more or less one of study 
of methodology. It is believed that the methods employed here would yield reliable 
results confirmed by agreement between sub-sample estimates if applied to wider 
data as mentioned above. The investigation has been carried out on unweighted data 
throughout but it is believed that as the samples are self weighted with a limited number 
of inflation factors for purposes of estimation, the estimated values so obtained will 
not have differed materially from those observed from unweighted data. No claim 
is, however, made for the aeceptance of the numerical values of the results obtained 
here, although attention will be drawn to their agreement with those obtained from 
other sources, but it is hoped that they are nevertheless fairly indicative of the true 
position in this country in respect of the issues dealt with in this investigation. 
3. ECONOMIC DIFFERENTIAL OF FERTILITY : WORKING HYPOTHESIS 

AND ITS RATIONALE! 


3.1. The practice of birth control or family pl 
absent in rural India and the fertility performance of the rural population of India 
is, therefore, free from the artificial controls as these are known at present. What- 
ever restraints there are, may then primarily beofa psychological nature, caused by eco- 
nomic reasons. In other words, the economie status of parents (which for the moment 
may be taken to mean standard of living) is a factor with which their reproductive 
activity or the general fertility rate of the wives in their reproductive period may 
be usefully associated. The working hypothesis adopted for this study is that with 
increasing standard of living, the fertility rate should rise to a maximum, fall to a 
minimum and again rise and tend to attain an optimum value. A rationale to this 
hypothesis is suggested, as follows. 


anning may be supposed to be 


3.2. At a very low level of living, say for almost destitute couples, the fertility 
rate must be small as the reproductive forces have to be kept under considerable 
restraint in the prevailing unfavourable circumstances, With an increase in standard 
of living, the forces are released resulting in an increase in the fertility rate. It is 


* From the note submitted t 


o the Director, Indian Statistical Institute by P. y 
3 November, 1959, i " "5 Tate un 
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ea napi $ ner p assisted by the greater vitality of married women caused 
leah he "d standard, if fecundity depends on vitality. But the fertility per- 
eee ips komm sel be aubjaos primarily to two psycho-economic factors, 
kin haad rimis ar maintaining the standard of living tending to restrict 

y size à pimus gain in producing further children. At comparatively 
i) is small, while (ii) is large, as more children produced will 
amily income at early ages, without the parents 


commence earning and adding to the fa 
having y : ty te P 
aving to spend much for their upbringing or their subsequent maintenance This 


resulte in increased fertility but as the level of living goes on increasing, factor (i) gains 
and factor (ii) loses for obvious reasons, with the result that the fertility rate atas 
a penk value and then begins to fall. The fall, however, cannot proceed below a certain 
minimum value of fertility. Factor (ii) had of course been fast losing its significance 
while (i) must be slowing down as a motive force as the standard of living continues 


to rise, In fact, it should tend to a vanishing point, so that under the comparatively 


free display of the forces of reproduction, fertility will commence to rise and rise 
alue corresponding to the fullest capacity of reproduction 


lower living standards, ( 


gradually to an optimum v 


of a married couple. 
about the choice of a suitable index for the 


taken to mean their standard of 
-run question of 


3.8. A suggestion may be made 
s, whieh has so far been 


arily linked up with a long 
orn. The economic status should also for the same reason 
isaging the future as well as taking the present into account. 
which need not be determined by 
e, nor by the standard of living 
Tt seems that in 


economie status of parent 
living. Human reproducti 
upbringing of the children b 
have a long-term aspect, env 

It should be, in other words, economie security, 
the per capita monthly income or expenditure alon 
as measured by tho inverse Engel ratio or alternative indexes. 
' income but capital resources also have 


ity, not only current 1 
One way of doing this would be to capitalise the income 
ed by labour or work only during the working period 


priate rate of interest and mortality, and to add to 
alue of the capital assets possessed, some of which 
y income at present. The total 
h the fertility rate may be more 


on is necess 


asséssing economie secur 
to be taken into account. 
per annum earned or to be earn 


of-an individual's life at an appro 


neome, the present v 
ately producing an 


c security on whic 


the capitalised i 
may not be dir 
will then be an i 
appropriately expected to 


ectly or immedi 


ndex of economi 
depend. 


NDEX FOR LEVEL OF LIVING 


cHoI0E OF AN I 
level of living of a house- 


hree different indexes for 
arisons : (i) per capita monthly expenditure in 


hly expenditure to the expenditure 
as a percentage and (iii) the 


4, ON THE 


4.1. As stated before, t 


d for mutual comp 
f the total mont 


atio (IER), expressed 
s in monthly food expenditure (PLLF), 


would be the most suitable, 


hold were selecte 
rupees (PCME), (ii) the ratio O 
the inverse Engel © 
enditure on luxury item 
entage. To test which of these indexes 


E and milk-pro 


on food only or 
proportion of exp 
expressed as a perc 


ducts, fruits and nuts, meat, fish, eggs. beverage and 


= 
sLuxury items include 


refreshments, 
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use has been made of the well-known principle that the infant mortality rate and the 
infant death proportion are both good indices of the standard of living of the family 
or household to which the infants belong. A newly born child has not yet developed 
resistance to adverse conditions, so that mortality in the first year of life is determined 
to a large extent by environment, which is adverse or favourable as the standard. of 
living is low or high. From the data grouped in the first instance, into suitable ranges 
of living, according to each of the indexes the median level of living w 
the data (births and infant deaths) were grouped under lower (below median) and higher 
(median and above) levels of living according to each index and in each zone. The 
infant death proportion (IDP) (proportion of infants born alive and dying in the refer- 
ence period of one year) and the infant mortality rate (IMR) (the ratio of infants 
dying in the first year of life during the reference period to the live births in the 
reference period) were calculated for lower and higher ley 
each index, all zones being taken together as the dat 


as found and 


els of living according to 
a for individual zones are small. 


TABLE 1. INDEXES SHOWING IDP AND IMR IN LOWER AN 
LIVING : (ALL ZONES COMBINED) NATIONAL SAM 
SEVENTH ROUND, RURAL 


PCME IER 


D HIGHER LEVELS OF 
PLE SURVEY: 


PLIF 
level of living level of living level of living icit 
lower higher lower higher lower higher 
number of live births 435 339 357 417 347 427 774 
number of births code (2)a ` 36 50 40 46 41 45 86 
Od 47 69 ^ 854 62 53 63 116 
IDP -083 -147 .112 .110 -118 -105 .111 
IMR .108 .204 -151 -149 .153 148 150 


IDP/IMR=.74 (combined)e 


*Born alive and dying during the reference period. 
bDeaths at age 0 last birthday during the reference period. 


€cf. 70.5% derived by the Census Actuary for 9 states combined (Census of India, Paper No. 6 1954) 


4.2, Table 1 shows that by per capita monthl 
IMR are substantially higher at the higher level of living, which makes per capita 
monthly expenditure inadmissible as a suitable index for level of living. C 
the other two indexes, with both of them IMR and IDP are both lower at the higher 
standard of living but whereas the decrease in the values from lower to higher standard 
are 1.395 and 1.8% respectively with IER, they are 3.3% and 11,097 respectively with 
PLIF. In the present investigation, therefore, the PLIF has been chosen as the most 
suitable index for level of living. It may be noted that the values of IDP and IMR 
as shown above are practically free from response error as the numerator and deno- 
minator of each are both subject to the said error presumably to nearly equal extents, 


on the basis of the theory of response error applying equally to reported births and 
deaths (Section 2.3 and Section 5.9(a)(iv)) 


y expenditure, both IDP and 


omparing 
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, 4.3. It may, however, be argued that although the extent of under-reporting 
of total deaths at all ages may be approximately the same as that of live births, the 
deaths under age 1 year may need special consideration. We have IMR rr 
where *D,, 71D, are deaths in the first year of life out of live births in the es ea 
and in the previous year respectively and S, = live births in the reference year surviv- 
ing to the end of the year. Now the incidence of under-reporting is likely to fall more 
heavily on °D, than on S, which is much larger than *D,, or on p, which is much 
The extent of under-reporting in the numerator of IMR should, 
and the observed IMR less than the true 
t according to level of living has also 


smaller than 9D,. 
therefore, be greater than in the denominator 
IMR. Further, the differential in this respec 
to be considered. 
Making cert 
of the various components of the num 
and higher levels of living, we find that 
as an index is still justified and the grounds for adopti 


index are strengthened. 


ain reasonable assumptions as to the extent of under-reporting 
erator and denominator of IMR, at both lower 
the rejection of per capita monthly expenditure 
on of PLIF as a more satisfactory 


expenditure has a traditional position, having 
ast as an index for level of living. But 
a large number of children itself tends to lower the per 
to show an apparent decline in the level of living. 
t is that it fails to take into account the influence 
tal monthly expenditure. Taking two families 
enjoying the same standard of living, the size of one being, say, double that of the 
other, many items in monthly expenditure are obviously not doubled in the family 
of tho lanis size, and in consequence, the per capita monthly expenditure comes out 
to be of ous value than that in t e smaller size, although both the 
families are at the same standard of livi 
monthly expenditure as the index for a le he 
grouped at a lower and similarly, smaller familie 


o dhacamamreale. ening: Lee IER can be expect i 
"€ exea hs e whether the monthly food expenditure and total 
s defect b j 


abl ; roportion when the family size is 
monthly expenditure would increase 1n the ns : ^ st one in this regard, becaus 
increased. It would appear that PLIF mu diture i A cipe 4 » 
itis reasonable to assume that i aes pares oN ee 


f the monthly foo à : 
in family size the expenditure on the luxury items in food is 
se 1n 12 

ame proport 


ion at a given standard of living. 
n IMR from the lower range of level of living to the 
as index for level of living, is supposed to be linear, 
tive correlation between the two indexes, whereas 
The anomaly is only apparent, be- 
from only @ pair of grouped values, to 
ve orto say that the variation is 


4.4. The per capita monthly 


been used by many research workers in the p 


it has also been recognised that 


capita monthly expenditure and 


An additional and important pom 


of the size of the household on the to 


he family of th 
ng. In general, then, by taking per capita 


vel of living, the larger families tend to be 
s at higher levels of living than they 
ed to be more or less free from 


proportion with the ri 
expected to rise also in the $ 
4.5. If the rise (fall) i 
higher range, with PCME (PLIF) 
it would point to the existence of nega 
the correlation is actually foun! 
cause in the first place, it would not be : jap > 
conclude about the nabure of the underlying 
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linear. Secondly, as shown below, the defect in PCME as outlined in the preceding 
section may well produce the abnormal behaviour of IMR when this is taken as the 
index for level of living. 


Assuming that this defect is corrected, the corrected PCME will be similar to 
PLIF (assumed correct by itself) and IMR would show a continuous fall with a rise 
in the value of the index. If the curve is divided into two parts by the median value, 
the group rate in the higher range will of course be lower. From Table 1 figures for 
live births (infant deaths) in the two ranges show a net transference from higher 
(lower) to lower (higher) range, when PLIF (corrected PCME) is substituted by PCME. 
It appears, therefore, that with the usual PEME as index, some (larger on the average) 
households of an actually higher level of living and at a lower IMR are transferred 
to a lower level, diminishing the IMR at that level and some (smaller on the average) 
households of an actually lower level of living and at a higher IMR are transferred 
to a higher level, increasing the IMR at that level. The earlier part of the IMR 
curve will, therefore, tend to be depressed and the latter part to be elevated, which 
might cause the group rate in the lower range to be smaller than at the higher range, 
although on the whole, IMR could still show a fall from low to high level of living. 
As only some households at higher PLIF are transferred to lower PCME and vice 
versa, the correlation (which should be high between PLIP and corrected PCME) 


would diminish but could at the same time remain positive (between PLIF and PCME) 
as is actually the case. 


, 


The above reasoning is supported by the results in the table below, which has 
been obtained by analysing the households transferred from PLIF (lower range) to 
PCME (higher range) and vice versa in respect of their number and average size, and 

TABLE 2, ANALYSIS OF TRANSFERRED HOUSEHOLDS 


transference from lower PLIF to transference fi hi r PLIF 
higher POM ence from higher PLIF to 


lower POME 


zone num- total live births num- total i i 
(number of ber of popula- ber of da e MEN 
house- house- tion code code total 0o house- tion code d 
holds) holds 3) (9) holds (3) (^ ^ v 
East (1050) 153 681 20 2 22 2 151 852 39 2 41 3 
(4.5) (5.6) 
North (694) 107 427 9 6 15 7 112 710 34 0 E 
(4.0) (6.3) k 
North West 74 — 327 13 5 18 5 72 — 479 17 2 19 2 
(479) (4.4) (6.7) I 
West (549) 84 377 8 1 9 1 94 535 27 d 
(4.5) (5.7) i P 
Central 100 371 17 2 19 3 116 635 33 
(659) (3.7) (5.5) ^ is 2 
South (694) 111 432 9 0 9 2 133 770 19 2 21 9 
(3.9) (5.8) E 
all zones 
combined 


— 9615 76 16* 92 20* 677 3981 169 * 
(4125) 629 (4.2) ( e 


Note: Figures in brackets denote average size of households, 
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of the live births and i 
s and infant deaths occurring ir ki 
IM aths ginthem. The figures are giv r i 
zones and also for all zones combined. 1 Bid c 
Che following points arising out of the above table may be noted : 
TT B The transferences either way should be theoretically equal in numbe 
ie serepanev is pri : exa * 
ed e diserepaney is probably due to the approximate calculation of the media 
5. ASS * d H H B t B z 
1e assumption of uniform distribution in the ranges that had to be split up y 
— (i) The average size of households transferred. from higher PLIF to lower 
s : E is systematically greater than that of those transferred from lower PLIF to 
ligher PCME in all the zones by 2, whi i 
à D a zones by about 2, which points to the de 
ry I defect of POME already 
à (iii) Considering all-India figures, IDP and IMR are substantially lower in 
he households transferred from higher PLIF to lower PCME than in the households 


transferred. from lower PLIF to higher PCME, which would distort the curve in the 


manner discussed above. 


(iv) As for the group rates, the result of the net transferrence is that with 
PCME as compared to PLIF (lower range), the number of live births is increased. by 
88, while the number of deaths (code (2)) and 0, are diminished by 5 and 6 respectively, 
and the reverse movements of equal amounts take place with PCME as compared 
to PLIF (higher range). This makes the group rate at the higher range of PCME 
considerably higher than the group rate at the lower range, à result opposite to that 


obtained with PLU. 
ng table may be constructed. 


the followi 
POME AND PLIF 


From Tables 1 and 2 
NT MORTALITY RATE BY 


TABLE 3. INFA: 


PLIF 
ROMS lower higher combined 
lower .129 .078 .108 
(255) (180) (435) 
higher e» (m (39) 
combined (sen ian (74) 


e number exposed to risk. 
veal that whereas the increase in IMR 
groups or both groups 


gures in brackets denote th 


Fi; 
en in Table 3 rev 


x2 tests on the data giv 


from low POME to high POME (whether in low or high PLIF 
combined) is statistically significant, the decrease in IMR from low PLIF to high 


PLIF (whether in low or high POME groups or both groups combined) is not so. This 
supplies the statistical basis for rejection of PCME as a suitable index, in confirmation. 
of the general basis of a high percentage increase as à ground for mna At the same 
time PLIF is not entirely satisfactory aS it fails to produce a significant decrease from 
low to high level of living. This may be due Er paucity of data, but in any case PLIF 
is an improvement on PCME, in not producing an anomalous behaviour of IMR in 


the way the latter does. 
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4.6. Thereisa further point that per capita. monthly expenditure in successive 
period of time would not show the trend of the standard of living unless adjusted for the 
variation, if any, of the general price level during the periods. The inverse Engel 
ratio or the proportion of expenditure on luxury items in food expenditure would 
appear to be more or less free from this defect. 


5. FEnmTILITY DIFFERENTIAL WITH LEVEL OF LIVING— ADJUSTMENT OT FERTILITY 
RATES AND OF THE CRUDE BIRTH AND DEATH RATES FOR RESPONSE ERROR 


5.1. As already indicated, the fertility index has been taken to be the general 
fertility rate for married women in the reproductive period, from age 15 to age 49. 
This eliminates the variation in proportion married from zone to zone, which would 
have to be taken into account if the index were the general fertility rate for all women, 
The proportion married is of course high and does not vary much from zone to zone, 
but it is better to work on the basis of married women in the first instance and, if neces- 
sary, to arrive at the rates for all women by applying the appropriate factors for the 
various zones. Tt will be noted that the investigation refers only to legitimate fertility, 
but fertility in India is almost invariably legitimate and, in any case, NSS data do 
not yield information as to births, if any, outside lawful wedlock. 


5.2. The rural data of each zone are subdivided as far as practicable into small 
ranges of level of living, which have been so chosen that the data in the different 
ranges may be relatively adequate and the turning points in the curves may be brought 
out as clearly as possible. The fertility rate in a given range is approximately appli- 


cable to the average level of living of the range, caleulated from LE: where H, = 
v 


the number of married women (15-49) at the level of living x. Fertility in the age 
group 15-29 in each range has been found to be substantially higher than in the age 
group 30-49 and so the fertility rate in the age-group (15-49) at each 
living has been standardized with reference to the ratio of these rates as in the whole 
range and to the proportions of married women in the two age-groups as in the whole 
data, No attempt has been made to standardize in respect of vari 
marriage, because rural marriages in India take place mostly either befo 
early after attainment of puberty of the bride so that any substantial y 
duration since marriage (counted from not earlier than a 
among married women in a particular age-group. In any case 
duration in the NSS data are unsatisfactory being given in to 
is suggested that duration be better recorded in completed yea 
recorded in the case of mothers at child-birth. 


average level of 


ation of duration since 
re or quite 
variation in 


© broad groups. It 
T'S since marriage as 


5.8. "The whole data are again subdivided in another w 
the educational standard of the informant, the educational st 
Standard (1) and above forming the illiterate and literate 
in East zone, where the data being more plenty, the educ 
form the literate groups). The informant is in most c 


ay, viz. according to 
andard (0) and educational 
groups respectively ( 
ational standard (2) 
ases the head of the 


except 
and above 


household 
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and it is assumed that the educati 
marri à 'ational standard of t 
eise les ix E m ands) is given by M min (including the 
à re mentioned above are obtained and A aie ts hs ins 
; ae — a rir calculated as described ERA ae 
ring geile Rea Tht a x i the standardized rates at different ien digo 
in Section 2. In the followi d n ation of the coefficient of response error me 5 s o 
; ing paragraphs the theory of the method is giv ntioned 
ays meant though not specifically E ae where 


way as before an 
standardized group r 


st: ardiz 
andardized true rates are alw. 
5.4. If =g ili w 
„ = general fertility rate (marri 
a ied women) at | 
evel of living 
dD v, 


E dx = 9 
aU number of married women (15 4 ) betw 
n 5-4 etween level of living x to z--d. 
( p m). 


I. = e EN 
nfo = group fertility rate between x = 0 sid. g= n I 
n As ET 
tl fEJde 0, bes 
1e = 
n plo = Iu =a = ffald where fde = age = proporti 
f Bde D f Bde proportion of married 
Nc i 


[) 
women between lev ivi 
el of living (« to x-+dx) to the total A 
between x: = 0 to v =n. : TRUE eb rs 


If I, is a linear function of x ie. I, = A+Be, 


then he =f f(A+Br) de 


[ «e nz = 1] 


— average level of living of the 


— ALB f afale 
0 


— A+Bt (where t = i af dx 
0 


living of the group. * = 0 to x — m) 


roup rate Iq, applies. In any other 


bove does not hold, in other words 
ate correspond s differs from the mene 


be represented by an equation of the 
I5 = A+ But Ca?. 


able to which the g 


ari 
f a, the a 


function O 
hich the group r 


the curve can 
n of this assumption), 


n 

Thus £ is the value of the v 
case, when I, is not à linear 
the value of the variable to W 


value of the variable t- Jf now 


second degree (see later for justificatio 
Then I ] Att Ca*)da 
à 
2 ALBO il xf dx. 
0 


cational standard (1) and above 


according to edu 
for grouping according to educational standard 


ame limits 


1f now the above refers to grouping 
i.e. to the literate group: then similarly 
between the 8 


(0) i.e. for the illiterate grouP 
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we have 
n 
ILo A-Bt-L-C J zd 
ò 
~ Iu—lo = BEAR a*(f, — fade caw BEL) 
Again, L—Iy = B(t—t')d-Q(8—u2) "EC 


Putol] = 0|( fafs) —e] e (Cf anas] —t?] =C(o?—o'2) 


where c and g' are the respective standard deviations of the two distributions. Now 
from the general nature of the two distributions, the standard deviations are not ex- 
pected to differ much from one another and further C is a ve 


ry smail coefficient (vide 
Appendix A). 


Hence Inj—Ig = I,—I, -. (5.8) 
Le., the difference bétween the 


group rates should approximate 
difference between the individu 


ly be the same as the 
al rates at the average lev 


els of living of the groups. 
5.5. The observed value of (Liay—Loo 


) is however found to differ substantially 
from the observed value of (Z,— 


1,) in each of the zones. This is due to the above 
rates having been affected by under-reporting of births and that too, by unequal ex- 


tents on the hypothesis (as explained in Section 2) that the under-reporting in the literate 
group must be less than that in the illiterate group. In other words, if the observed 
rates could be corrected for this error, the equality between Gaj—1I) and (7,— [,,) 
would hold good. "The method adopted for correcting this error is given below, 

5.6. If B' — observed number of births and B — actual number of births, 
then B'— Bl) or 1 = = ; Where [ is a proper fraction 
coefficient of Response Error (cf. coefficient of expansion in Ph 
= percentage deduction to be made from actual births to obt 


and is defined as the 


ysics), so that, Lx 100 

ain the observed births, 
Further, |j and l are the coefficients a 

standards (0) and (1) and above 


, 


— Ly = Lo 
Jay = i-i Io - 12. es (5.4) 


Now turning to the individu 
extents depending on the 
standards (0) and (1) 
be these Proportions r 


al rate Z, both coefficients Ij and | 
proportions of married women b 
and above respectively, at the ley 
espectively (D,4-q, = 


i àre in Operation and to 
elonging to educ 
el of living x, 

1) we have the Observed rate 
I, = x40 —1)--g,(1—1] 
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where J, = corrected rate so that 
a 
1—pylo— Gal i 


2 


"m (8.5) 


Tf now ¢ falls between a and b i.e. two values of v, at which I; is known from the data, 


then I — M 
T 1 —palo— dala 
I- I, (from equation 5.5) 


1—pylo— dli 


can be expressed in terms of J, and Jy. Similarly Iy 
, and I, (where t' falls between v=c and x = d). Using 
netion with (5.3), (5.3) reduces to an equation where 
and J, are known and neglecting higher powers 
is substantially greater than } (vide Appendix 
be free from response error, i.e. if } = 0, 


and by linear interpolation J; 
can be expressed in terms of 7, 
I, and I, as found above in conju 
all the quantities involved except lo 
than the second, it can be shown that lo 
A). If the literate group be assumed to 
l is obtained from the above equation. 


5.7. We have seen how to correct values of Ja) and Io) for under-reporting 


(5.4). The formula for correcting the value of the group rate for all educational 


standards combined, /(j, say, can be obtained as follows: 


arried women at lev 


If the proportion of m el of living x to the total of married 


women at all levels = 7, 

(Em, = 1)- 

e > 
X[r, Pal g(1—lo) 4-404101] XL (pilo) 
JEn Le, (P. and q, being already defined) 


ll 


Then Ie 
== (1 —p'ly—4l, 


DEBE) E ss 
where p= eee andg' = 1—P- 
eee 


Xm, zm» 

If now p- d AE en Un 
x 

a = by p and g respectively 

we have approximately, (replacing p and g by g'ana i TORR ) 


Ito = (1 —ply—25) Tl» = (1-Pl—Gs Lies 


where Ie is the corrected rate. 
T Ip e. (5.6 


I = —zZ i-i 
1—l,— dh Pla 


0, where P = proportion of married women at educational 
=< 2 


This result is of importance as will be seen later, 
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5.8. We give below a summary of results for the zones (National Sample 
Survey : Seventh Round, Rural): 


TABLE4. FERTILITY RATES ACCORDING TO LEVEL OF LIVING IN GROUPS 


= I — MÀ 


standardised 
general 
average level standardised percentage of fertility rate... 
oflivingin general ferti- married (married number of X(5)x (6) 
zone group lity rate women women) married Ie = = S6 
(lo) (PLIF%) (married at lower corrected for women =(6) 
= women) educational response Ey 
Tz standard error 
100p; I, 
GQ). (2) (3) (4) (5) (6) (7) 
.6 .175 97 : .214 195 
3.3 .181 95 .220 171 
East 7.6 .161 95 .196 238 .210 
(.188) 12.3 .142 88 .170 178 
23.0 .201 81 .237 296 
1.6 . -142 80 .163 140 
South 7.5 .150 75 -171 115 
(.164) 12.6 .178 69 .201 98 .168 
19.6 .141 51 -154 173 
32.0 -157 33 -166 70 
North 5.7 -157 83 -178 207 
West 20.1 -259 70 -288 115 .230 
(.142) 40.4 .225 71 -250 194 
1.7 .168 89 .172 226 
Central 9.7 .249 78 .254 201 
(.027) 18.7 .253 . 65 +257 104 218 
32.8 .207 50 .210 97 
5.0 .160 85 -163 209 
West 12.8 .219 72 .229 94 
(.022) 17.5 .195 62 : 
: : 198 81 .185 
30. .184 53 .186 208 
1.6 .156 81 .102 276 
North 7.5 .218 79 .226 106 
(.040) 12. 
2 .275 79 .285 102 204 
20.1 
+225 78 +233 125 
34.1 
179 64 -184 139 
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TABLE 5. FERTILITY RATES ACCORDING TO EDUCATIONAL STANDARD 


standardised 
average level tandardised feruipy ee 
^ E d standardise i 
(1007 educational of living fertility rate Se EM 2 
p) standard (PLIF%) (married corrected Women AB EK O 
women) for response E =(6) 
a error 
g 4 
a (2) (3) (4) © (6 e 
Tast: (90) 0—1 9.9 .169 .208 974 
2— 17.3 .226 .225 104 .910 
combined 10.7 .174 209 1078 — 
South (63) 0 10.9 .149 178 378 
1— 17.5 154 .154 218 .169 
combined 13.4 .151 168 596 — 
North 0 20.9 .200 .233 392 
West (76) 
1— 25.5 .224 .224 124 .231 
combined 22.0 .205 .230 516 = 
Central 0 9.5 .211 .217 474 .218 
(75) 
1— 19.0 .221 .221 154 
combined 11.9 .213 .217 628 
West (69) 0 14.3 .187 .191 408 
ee 172 184 -185 
combined 16.7 .182 .185 592 E 
North 0 11.9 .200 .210 576 
6 186 172 204 


ED GENERAL FERTILITY 


Z 
TABLE 6. Le» STANDARDI 
is FOR ZONE, CORRECTED FOR RESPONSE ERROR, 
BY DIFFERENT METHODS 
"—————À 
EE, p To 
zone DUM SA i-zh 
column (7) of od (7) of last M z 
c n 
Tablo 4 ‘able oa imn ( 5 
a) (2) (3) 
.209 
210 .210 
East á 
cid .168 pes E 
.2 J 
North West re jw = 
Central . e p EC 
.204 .204 


West 
North -204 
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TABLE 7. CRUDE BIRTH AND DEATH RATES (PER 1000) 


crude birth rate erude death rate 
unadjusted adjusted E unadjusted adjusted 

a) (2) (3) (4) (5) 

East -34.5 41.5 me 19.0 
South 26.5 29.7 13.5 15.7 
North West 39.9 44.8 15.1 17.2 
Central 43.5 44.4 19.8 20.2 
Wost 38.1 38.7 15.2 15.4 
North 40.0 41.4 22.3 23.0 


ILITY, BIRTH AND DEATH RATES ADJUSTED FOR 
RESPONSE ERROR; AND FOR COMPARISON, FINAL ESTIMATES Or 


BIRTH AND DEATH RATES (1941-50, ALL.INDIA AND ALSO BY 
ZONES): NATIONAL SAMPLE SURVEY 


SEVENTH ROUND, RURAL 
EA proportion 
gener: 


final estimate 
of 
fertility crude married 


(1941-50) taking 
g crude filis a 100z b central value of 
zone rate birth rate Women denth rato range suggested* 
(married (15-49) 
women) in zonal birth death 
population rate rato 
(1) (2) (3) (4) (8) (6) (7) (8) (9) 
East +210 41.5 .198 19.0 1.49 60 38.5 27.0 
South .169 29.7 .176 15.7 2.20 50 36.5 21.5 
North West .230 44.8 .194 17.2 1.63 59 41.5 25.0 
Central +217 44.4 204 20.2 1.65 60 44.0 34.0 
West .185 38.7 .209 15.4 2.04 55 42.0 26.0 
North +204 41.4 203 23.0 1.18 59 


k * 38.5 
all-India: rural -203 40.0 i 


arried Wwomon(15-49), 


5.9. Discussion and comparison of results of different 


Zones : (a) 
of fertility and other rates ; 


comparison 


(i) Although, it has not been 
in small age-groups, column (6) of Table 
age groups (15-29) and (30-49). The fertility in the former a, : i i 

: i age-group is c ‘ ra 
higher, varying between 118% (North zone) to 220% (South zon Arrie bd 


e) of that in the latter 
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ace-or M n i3WOOI T 

age-group. The answer to the question as to why there should be such large varia- 
tions between the zones in respect of the comparative fertility of younger and older 
women may perhaps be sought for in the different ethnical characteristics of the zones 


(ii) It may be noticed that fertility of married women is lowest in the South 
zone but it is in this zone that the fertility differential between the age-groups (15-29) 
and (30-49) reaches its highest value, while the proportion of married women in the 
more fertile age-group (15-29) is lower than in other zones. Again, the birth rate in 
the South zone is the lowest and so also the proportion of married women in the zonal 
population. "These considerations are relevant to a proper appraisal of the compara- 
tive fertility performance and birth rate of the different zones. 

(iii) The growth rate (1941-50 : All-India) is 1.3% per annum whereas the esti- 
mate of the growth rate in this investigation (1953-54 : All-India Rural) is 2.14% 
per annum. It is noticeable that the birth rates are 40.0 in both cases, which on the 
e of a significant urban-rural differential in the fertility 
aps shows that the birth rate had remained 
s, while the death rate has declined subs- 


assumption of the absence 
performances of the Indian population? perh 
stationary for a few years after the last censu 
tantially. 

(iv) For All-India (rural), the estimati 


(due to under-reporting) is 8.595. 


e of the omission from actual births 


he omissions from actual deaths is 8.9%. These 
also be the figures for the individual zones. In 
this connection it is useful to consider the results of the Sample Census of births and 
deaths (1953-54) carried out by the Indian Census Authorities in Uttar Pradesh? 
where one of the purposes was to obtain for the State (as also for the districts) esti- 
mates of the true birth and death rates. From the survey of 1% of households in the 
rural areas of the State with a reference period taken to be the preceding one year, 
the rural birth and death rate for the State came out to be 26.4 and 16.6 respectively. 
The correct rates were, however, estimated to be respectively 38.8 and 24.0 so that 
the estimate of under-enumeration of births and deaths a the sample census was 32% 
and 31% respectively. Apart from the fact tha the estimated img piles agree pay 
with the corresponding corrected values obtained from this n (cin em aa 
the point to notice is the closeness of the estimates of = ue e births 
and deaths. A similar feature is noticed in the results one a onm n ion Study 
(1952), conducted under the joint auspices ne the upp ec » : xem pln pee 
of India, where in connection with the examination of the validity of birth and death 


n i s of the completeness of reporting of vital 
rates obtained from the M d ns tudied, and the omissions from 
ators in the i 


in the three rural zones 


Similarly, the estimate of t 
figures are close and similar must 


the extent 
i i old survey Were $ 
events by investig combined) were estimated at 7%, 


actual births and deaths ( 


and 9% respectively. 
GCouple Fertility (loc. cit.). 
955. 
7Census of India, Paper No. 1, 1 
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The almost similar magnitudes of the percentage omissions in the enumeration 
of births and deaths as mentioned above lend support to the theory of response error 
applied equally to birth and death statisties in this investigation. 


TABLE 9. FERTILITY DIFFERENTIAL WITH LEVEL OF LIVING 


——————————————————— 


variation  approximate* nature of 
level of corrected from lowest standard difference in variation with 
zone living general to highest error of (4)/(5) level of living 
(PLIF 95) fertility rate values difference ; 
(difference) 
(1) (2) (3) (4) (5) (6) (7) 
.6 .214 .170—.220 
(.050) (29%) .042 1.9 a small initial rise 
East 3.3 .220 followed by a fall to a 
7.6 .196 minimum and a subso- 
12.3 .170 quent rise 
23.0 .237 .170—.237 .039 L7 
(.067) (39%) 
1.6 -163 .103—.201 .050 0.8 a rise to a maximum, 
TN (.038) (23%) then a fall to à minimum 
3:171 " 
t 
T Yes ET ag a small subsequen 
rise, 
19.6 154 
32.0 .106 .154—.901 .048 1.0 
(.047) (31%) 
5.7 .178 .178—.288 -048 2.3 ri i 
North West (110) (62%) ` a e to a maximum, 
20.1 .288 and then a fall, 
40.4 .250 .250—.288 .052 0.7 
(.038) (15%) 
LT .172 .172—.257 à ; 
085 Msn 047 1.8 a riso to a maximum and 
Central 9.7 .254 à S then a fall. 
18.7 .257 
32.8 .210 .210—.257 -060 0.8 
(.047) (22%) 
5.0 - 163 -163—. 222 -048 í 
(059) (36%) 1.2 a rise to a maximum 
West 12.3 .222 * and then a fall, 
17.5 .198 
30.0 .186 .186—.229 .049 0.7 
(.036) (1995) 
1.6 .162 .162—.285 .045 2.7 t 
(.123) (76%) ; a rise to a maximum 
7.6 .226 and then a fall, 
North 12.2 .285 
20.1 233 
34.1 .184 .184—.9285 .057 1.8 
*. (-101) (54%) 


"On the hypothesis that there is ili W 
no fertilit differential bet: We 
een the two levels ivi 
yp y of living. 
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(b) Fertility differential with level of living. The percentage variations in 
column (4) of Table 9 seem to be substantial but many of them are not statistically 
significant. This, of course, does not prove the absence of any fertility differential 
and is presumably due to paucity of data. Some of the variations are significant 
and also all the zones reveal a uniform pattern of rise and fall (ignoring for the present 
the subsequent rise in the East and South zones) which may not perhaps be dismissed 
as spurious. To establish however that such a pattern exists it is necessary to stan- 
` dardize the zonal rates for area and get them all together in the same scale and to see 


whether a curve showing a rise and fall could be fitted to them. Such a method is 


described below. 
othesis that a second degree curve (showing a rise and 


Tt is proposed as a hyp 
ach zone and is given by the equation 


then a fall) underlies the rates for e 
y= a+-ba—cx* meg (53) 


whore y = fertility rate and x = the index for level of living. " 
dy _ b—2cx = 0 (for maximum) 

dx 
UMS L3 where x, — critical value of the level of living corresponding to Ym; the 
& mero c à 
maximum value of y. Also, 


p 
Ym = a--bx,— cae = AZ, 


and since y, (the value of y at & = U 


b? 
Ym—Yo = 4c" 


W = 2 — ba’ IS ud —— j 
na E: bx—cx bam, et vo = p — 
it 1 it ioca —Y, = 09 
ith a new variable # a; > Y— Yo 


—1 " 2 
Y-I Qa — T 


Um — Jo 


s Qa! — a"? (5.8) 
or y 
Ue ma, 
where Y = Ym—Yo 
s for each zone where with the above trans- 


: 'ate 
licable to the ra p, c (different for different zones) have been 
? 


a general equation app 
: 2s the constants d; 


formation of coordinates 
eliminated. applied to weighted data (ignoring 
ast and South zones as mentioned 


btained, from which 


summations 
tes in the E 
ve for each zone 1S 0 


uccessive 
he method of s A e 
By 5 rise in Ta 


those relating to à subsequent d degree cur 
above) the equation of a secon " 
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Y y —9o , and Ye—Yo 
Vo Ym—Yo Yn—Yo : 
up by the data). The values obtained from the different zones are then arranged in a 
single table in increasing order of z/x,. Those from the East zone have however 
been excluded as its experience is quite exceptional in respect of the initial rise in the 
rates. This may be due to considerable heterogeneity in the data, as might appear 
3 — Mo 
3m — Yo 
are already smooth, lying as they do on the curve given by equation (5.8), and they 
are now tested for adherence to data. The full working is given in Appendix B 
and it is found that equation (5.8) does indeed provide a good fit to the crude rates. 


(where y, = crude rate thrown 


are calculated the values of 


reasonable in view of the constitution of the zone. The graduated values 


This may be taken as a reasonable confirmation of the original hypothesis of 
Professor Mahalanobis. As for the extension of that hypothesis, no statistical con- 
firmation is yet possible in the restricted ranges of level of living and with the scanty 
data available for this study. Data for higher levels of living may however be avail- 
able, when with the economic development of the country more and more people would 
be living at higher standards than they are doing at present. The consideration of 
this question has therefore to be postponed till such data are available and in greater 
volume than at present. 


(c) Estimation of response error.(i) A reference to Table 6 will reveal the agree- 
ment between the three values of Z calculated by three methods. While the agree- 
ment between the first two values (cols. 1 and 2) establishes the consistency of the theory 
underlying this investigation, the agreement of the third value (col. 3) with the other 
two is of particular importance. It will be noticed that the value of ly (the coefficient 
of response error at lower educational standard) is derived from an equation (5.6) 
which involves the general fertility rates at lower and higher educational standards, 
and also the rates at different levels of living. No account has, therefore, been taken 
of the random errors underlying the rates which go to make up the equation. But 
if the value of l} derived from this equation applied to another rate (general fertility 
rate at lower and higher educational standards combined) subject also to random error, 
reproduces the correct rate as obtained by the previous methods and that too in all 
the zones, it seems reasonable to conclude that since the same data are analysed in 
two classifications, (a) according to level of living and (b) according to educational 
standard, the random errors in both sets of derived rates are so correlated that in using 
them jointly, stable results may be obtained. The values of 1, obtained by the process 
described above may therefore be looked upon as a reliable estimate, 


(ii) The coefficients of response error are to the nearest integers 19, 16, 14, 
3, 2, and 5 in the East, South, North-West, Central, West and North Zones respectively. 
The wide divergence in the zonal figures might seem peculiar but it will be noticed that 
the zones fall into two distinct groups, (a) East, South and North-West zones where 
the error coefficients vary between 14% and 19% and (b) North, West and Glsntrad 
zones, where they vary between 2% and 5%. "These figures, in effect, represent the 
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difference in the mental abilities of literate and’ illiterate groups in the different 
zones. If this pattern of figures be confirmed by a study with wider data as suggested 
be an interesting subject for investigation as to whether the 
1 or alertness produced by imparting the same education 
depend on the possibly 


in Section 2, it may 
change in the mental acumer 
to illiterate persons belonging to different regions should 
different social and ethnical characteristics of those regions. 


6. LEVEL OF LIVING AND BIRTH RATE: NATIONAL INCOME 
STATISTIOS, FIVE YEAR PLANS 
6.1 The question naturally arises how the general fertility rate or the birth 
ation should be affected by an improvement in the standard 
A method of obtaining an approximate solution is given below. 
be the general fertility rates (as defined before), 
ing of the groups and p,q be the 
onal standards (0) and (1) 


rate of the Indian popul 
of living in the country. 
s If in a rural zone Zo» Zar To 
Yor Yı; Ye be the corresponding average levels of liv: 
respective proportions of all married women, at educati 
and above (already defined), we have 

Le =P Ilo and y, = Pyotr 
ate increase (say, 100596) in level of living at all 


Now, if there be the same proportion 
1 of the population according to level of living 


levels, leaving the relative distributior 
and to educational standard unaltered, 
Ay, = kyo Ads = TA 
Ay, = PAYo+ Ath = k(Byot Gr) = Ire 
Ale) = 3M oto 
en Z and y is approximately linear, 


and 


Further, 

Assuming that the relation betwe' 

Pyt 

ETE here m = 4—9 . 

Alw = pum Ayo = mAy Wher yi fo 

Alm = my 

= mpAyo+aAys) = my, = my, 
XNM kXiNmy, 

PR, (All-India Rural) -— y o= v 


ase in the crude birth rate 


Similarly, 
Aly = PmAyot IMAN 


Increase in G. 
where N = number of married women in the zone, and incre 
(All-India Rural) 

ENM 

KENMY «s (8:1) 

a 

er all the zones. 
a uniform increase of 20% 
ate should decline by about 


of data and the approxi- 


of the zone and = extends ov! 


s based on (6.1) show that by 
all the rural zones, the birth r 
the paucity 


Where P — population 
6.2. Calculation 


in the level of living (e = -2) in 


idering 

l per 1000 "s " annum. Considerit d 
persons per 4 7 ad conclus 

ki. en h Fe imsobrod in the above method, only broad conclusions may 

ns and assumpto"? ving standards would tend to lower the birth 


nt in li 
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rate but that the decline produced would indeed be small or insignificant. This view 
is supported by the opinion of A. J. Coale and E. M. Hoover,’ that India and some other 
countries are not expected in the next two or three decades to attain such a state of 
economic development at which fertility would start on a definite downward trend, 
as it did in the past in other now well-developed countries. 


6.3. We may now see how the average level of living may have moved in the 
years following the period 1941-50 by consideration of the following table and other 
relevant data. 

TABLE 10. NATIONAL AND PER CAPITA INCOME 
AT 1948-49 PRICES* 
i 
$$ 


year national income per capita income 

(1) (2) (3) 
1948-49 100 100 
1950-51 102.3 99.8 
1953-54 115.9 108.8 
1956-57 127.2 114.8 
1957-58 125.9 111.6 
(preliminary) 


*From Tables 73 and 74, pp. 183-84, India 1960, The Publications Division, Ministry of Informa- 
tion and Broadcasting, Government of India. 


If we assume that saving had been at the same level from 1948-49 to 1953-54, 
the figures for per capita income would represent the relative values of per capita 
consumption for these two years. As it is consumption that determines the standard 
of living, we may assume that from 1948-49 to 1953-54 the average standard of living 
of the Indian population in real terms has gone up by about 9%. This figure will 
be smaller if saving has increased between these two years as is perhaps the case in 
view of the First Five Year Plan commencing to operate in 1951. It will be still 
smaller if the growth rate of the population during the quinquennium from 1948-49 
has exceeded (which it certainly has) 1.3%, the rate for 1941-50 (see Table 8), which 
is assumed in arriving at column (3) from column (2) in the above table. 


As for the period 1951-61, the above table shows an increase of per capita 
income of about 15% in 1956-57, which decreases to about 12% in 1957-58. However, 
according to the review of progress under the First and Second Plans,’ over the 10 
years 1951-61, national income (at constant prices) will have increased by about 
42%, per capita income by about 20% and per capita consumption by about 16%. 
Here also from the first two figures it appears that the growth rate has been assumed 
to be 1.7%. The correctness or otherwise of the assumptions will of course be tested 
after the results of 1961 census are available. It may be mentioned here that the 


8A. J. Coale and E. M. Hoover, Population Growth and Economic Development in Low-Income 
Countries, p. 16, Oxford University Press, 1959. 

°Third Five Year Plan—A Draft Outli i ivisi i 
— utline, p. 17, Planning Division, Government of India, Juno 
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pan rate (1953-54) nearly at the mid-point of the decennium 1951-61 obtained from 
iis study is 2,149 V. i if 3 ^ 
Pim is Sa % (Table 8) and if the actual growth rate has in fact exceeded 1.7% 
during this period, the increase in per capita consumption would be smaller than 16% 
H L e, s} 
Looking forward to the Third Five Year Plan its objectives!? are to increase 
the national income by over 5% per annum and to permit consumption to rise at the 
rate of over 4% per annum. The aim therefore is to secure at constant prices over 
the period 1951-66, an increase in the national income by about 80% and increases 
in per capita income and consumption by about 40% and 30% respectively. Here. 
growth rate of 1.7% during the whole period of 15 


again, the basis is an assumed 
as the rate (1961-66) should exceed that for 1951-61 


years which seems to be unreal 


due to continuous drop in mortality rates. 
able prospects of improvement 


left unaffected, but the 
NSS in successive 


6.4. On the above mentioned or any reason 
g, the birth rate should be practically 


in the standard of livin 
of the consecutive rounds of the 


point may be tested by a study 
groups on the lines suggested in Section 2. 

ay refer to the Demographic Year Book, 
ated to be the most significant demographic 
ated population growth, which is greatest 
ates of population increase has been explained by the 
the fall of death rates. The fall in the death rate from 
al while the birth rates are practically 
udy thus being 2.14% per 
eral fertility rate, birth rate and death rate 
SS 7th round, 1953-54) are almost the same 
rths and deaths (1953-54).1? 
ay have 


In this connection, we m 1956,35 where 
the reduction of mortality has been st 
event during the last decade and the acceler 
among countries with high r 
stabilisation of birth rates and 
1941-50 to 1053-54 (Table 8) is quite substanti: 
at the same level, the growth rate (1953-54) found in this st 
annum. It may be noted that the gen 
found in this study for the North zone N 
as those estimated for that zone in the Sample Census of bi 
As it is likely that similar confirmations should also exist for other zones, we m 
some confidence in stating that an annual growth rate of the order of 2% (followed 
by a subsequent increase) may be expected to be revealed by a study of the different 
rounds of the NSS as already indicated, and also from the results of the 1961 census 


when available. 
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l. Working with unweighted data the equation of the 2nd degree curves to fit the rates in indivi- 
dual zones are obtained as follows: 


cc E O 


zone equation 


ECCE IE S 


East 1,—.2304— .00850z + .0003822. 
North I1,—.1530--.01213z— .0003322, 
South Iz= .1652-+ .00155z— 000052. 
West Iz= .1275+- .00921a— 000242, 
Central 17,—.1584--.011492 — .0003022, 
North-West I= .1031+-.01471¢— . 0002722, 


i — —— DERE 


where 7; — general fertility rate (married women) at level of living æ. It will be observed that the coefficient 
of z? is very small compared to that of z and more so compared to the absolute term. This justifies the 
approximate relation obtained in equation (5.3). 


2. Applying the method described in 5.3 we have an equation (higher powers of ly and 7; than 
the second being neglected) for each of the Zones as shown below. 


East zone: 172.3 15--161.1 lj =38.2+210.5 Ñ, -+221.7 i? 


—22.4 lgl, and assuming 1;—0, 
1o —.188. 


North zone: 180.9 ly +184.0 1$—8.7--189.6 1, 4186.5 1? 4.6.2 Inti. and assuming zł 
lg =.046. 


1=0, 


South zone: 116.] lg +114.8 1 = 22.1+138.21, +139.5 i2—2.6 lali and assuming /,—0, 
lo=.164. 


Yorth-West zone : 861.0 J)+869.1 1$—139.9--1001.0 h--992.9 12.-16.9 Zli. and 
190, 192.142. 


assuming 


Central zone: 181.0 lo + 165.7 15—5.0--186.0 lı 4- 201.4 12—30.8 loli. and 
l= .027. 


assuming /,—0, 


West zone: 156.1 lo +155.1 1$—3.6--159.8 1,-+4160.8 29.1 Todt. 


lo z22099. 


ee 


^ As a check in each case the value of lo (together with l4— 0) is applied to and found to satisfv 
the original equation. i 


and assuming  /,—0, 


b In each of the equations above, on the right hand side in addition to the positive absolute 
term, the coefficients of lı and lf are greater than the corresponding coefficients of lo and 7? on the left 
hand side. Hence lı must be greater than lı substantially. The presence of a positive rac involvin 
lola further Strengthens this point. In cases, where the term is negative, the point is not ie. 


weakened as the coefficient of the term is always small compared to the coefficients of the other terms of 
second degree, | 
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1. Changes of sign of deviations (ignoring nil deviations) — Sa a ss ; t 
4+ + + — (sequence of deviation-- or — total 17) 0111000 100010001 (6 changes of sign (1), 
10 non-changes (0) total 16). 


; |6—.5-8| 2.5 * 
If x stands for no. of changes of sign, s = Bin (16,3), E(z) —8, oz=2. and 3 3 1.25. 
Thus the number of changes of sign is not small enough to suggest over-graduation. si 


2. Individual or group deviations: Everywhere, the individual deviation is less than its standard 
error, and over the ranges where successive deviations are of the same sign, the total deviation (+ or —) 
falls below the group standard error /X(S.E.)? This is a good feature of the graduation. 


18 deviations are less than 2/3% standard error (probable error) while only 2 exceed that value. 
This suggests under-graduation of the data, 


3. Mean deviations: The total of deviations regardless of sign=261.5, its mean =865 and stan- 
dard error=165. 


[261.5—865| _ 603.5 


168 ley See 


Thus the total of deviations regardless of sign is low and suggests under-graduation. 


4. X? test: X2=2.307. The method of graduation has imposed 3 constraints for each zone, so 
that the total number of constraints=3 x 5—15 and the degrees of freedom —20—15—5. Tho probability 
that x22 2.307 lies between .95 and .50, so that the fit of the curve to the data may be considered quite 
satisfactory. 


The suggestion of under-graduation from the probable error and mean deviation tests, is not suppor- 
ted by the x? test and by itself is of no consequence, as the graduated rates are smooth having beon obtained 
by fitting a mathematical curve to the data. 


Paper received : November, 1960. 
Revised : September, 1961. 
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THE SOCIAL TRANSFORMATION FOR NATIONAL 
DEVELOPMENT 


By P. C. MAHALANOBIS 
Indian Statistical Institute 


1. INTRODUCTION 


l.l. The problem of improving the material and cultural conditions of the 
poorer countries of the world has been engaging serious attention during the post-war 
period. The desire for political independence is rapidly increasing and will continue 
to grow in the countries still under colonial rule. Also, more and more countries are 
becoming and will become politically independent. With the gaining of independence, it is 
being increasingly realized that political freedom is necessary, but is not enough. In most 
ofthe underdeveloped areas, attention is being given increasingly to economie develop- 
ment to improve the level of living, by increasing the flow of goods and seryices and by 
expanding facilities for cultural amenities. It is also being increasingly appreciated that 
rapid economie growth ean. be brought about only by an increasing accumulation of capital 
to supply modern tools and machinery for new and expanding productive activities which 
would, in time, solve problems of unemployment or under-employment, and would also 
continually improve the level of living. Such accumulation of capital would call 
for increasing domestic savings, and the utilization of such savings for productive 
The choice of productive activities (that is, of investments) must also be such 


purposes. 
as to secure the best possible rate of economic growth over a time horizon of a generation 
or more. 

1.2. How to bring this about? This is where the question of social transformation 


becomes relevant. Some broad general principles may perhaps be stated with confidence. 


2, THE STRUCTURAL TRANSFORMATION 
4 is necessary to give opportunities for participation in productive activities 
and as soon as possible, to all such people as are capable 
lso to utilize available resources in the most effective way 
To create fullest opportunities for rapid growth, 
e effective utilization of productive forces, by the 


21, T 
to the largest number of people, 
of undertaking such work, and a 


for the benefit of the nation as à whole. 
all barriers to th 


all the people of the country. 

ny facets to the problem, some of which are general and some 
Tt is not possible to arrange them in any clear order of 
oblem is to make changes in all necessary directions 
about the structural transformation 


it is necessary to remove 
people, for the benefit of 

2.9. There are ma 
peculiar to particular countries. 


In fact the heart of the pr 


priority. = 
in a balanced way, So aS to bring 


at the same time, 
as quickly as possible. ; 
2.9. The transformation of the social structure cannot be an entirely internal 
- ve been and will continue to be at work. Colonial rule and 
loped countries have themselves given rise to reactions 


endence and for improvement in the level of living 


process. Outside influences ha 
1 of the underdeve 


economic exploitation : 
litical indep 


promoting the desire for po 
in the underdeveloped areas. ] -- 3 ; 
: conscious international cooperation in improving the social, 


f H 
i, A — f the underdeveloped countries, has also emerged during 


rey 2 iti O: 
political, and economie conditions 
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the last ten or fifteen years through a quickening of the world conscience on humanitarian 
grounds and also in the enlightened self-interest of the more advanced countries. Isolation 
is no longer possible, physically, psychologically or organizationally. The influence of 
information, ideas, advice and aid from outside would be an increasingly important factor. 


2.5. A structural transformation of the whole society is, however, indispensable to 
make conditions fit for rapid economic growth. Without such transformation, any amount 
of help from outside would be ineffective. The experience of many countries during the 
post-war period would corroborate this. | 


3. THE SCIENTIFIC REVOLUTION 
3.1. It is also necessary to develop the outlook of science and the experimental 
attitude of mind in order to acquire knowledge of natural and social forces and to invent 
new techniques for initiating material and social changes. This is the only way in which 
decisions can be made increasingly in à rational manner, in accordance with principles of 
objective or scientific validity based on relevant data and correct reasoning, instead of on 
the sanction of authority based on status and power or custom and conventional or revealed 

rules and laws. This may be called the scientific revolution. 


3.2. The need of what I have called "the scientific revolution" is recognized, 


but has not received sufficient attention. I have considered some aspects of this problem 
in an attached note on “The Scientific Base of Economic Development." 


4. MODERNIZATION OF SOCIETY 


4.1. The social transformation and the scientific revolution are both necessary. 
These are but two aspects of modernization which can be distinguished but not separated. 
The social transformation and the scientific revolution in combination leads to modernization, 
The task of international cooperation is to promote and help, in every possible way and in 
a peaceful manner, the modernization of the underdeveloped countries. 


4.2. Urgency of the task: The scientific and industrial revolution took place in 
West Europe and North America roughly over a period of three or four hundred years, 
Tt is not possible to wait for such a long time for the underdeveloped countries to attain 
a reasonable level of living. The historical process of transformation must proceed five 
or ten times faster. Such speeding up of the process of transformation has always been 
a characteristic feature of biological evolution, and can be achieved. 


4.3. Different phases of the transformation : Some of the newly independent countries 
are large, some are of medium size, and some are extremely small in area, or in natural 
resources or in population. They would have widely differing needs. The particular form 
and contents and components of cach step of modernization would depend on the special 
conditions of each country and the stage of development reached by it, and would therefore 
vary from one country to another or from one region to another of the same country and 
also, over a period of time, in the same country or in the same region. 


4.4 International cooperation: The most significant fact of the present age is 
the rapidly expanding contacts between different countries of the world. This tendenc 
is bound to become stronger in future, increasing the scope of international E 
direction. At the same time, what George Washington had said about ‘ 
able to go beyond its own self-interest in international affairs," 


affairs in every 
¢ 

no country being 
would continue to remain 
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valid. The real need is, therefore, to discover new areas of mutual self-interest, and to expand 
spheres of common interest on both bi-lateral and multi-lateral basis to the fullest extent. 


4.5. It is also clear that even the most advanced countries still have unlimited 
scope for both social and scientific progress. For all countries, large or small, advanced or 
underdeveloped, international cooperation is necessary and beneficial. The smaller and 
the less-developed a country, the greater however will be the need and importance of such 
cooperation. 

5. PROBLEMS OF INTERNAL REFORMS 

5.1. There is general agreement about some of the most important contents or 
elements or aspects of the social transformation, such as :—land reform: removal of social, 
economie and political barriers; mass education and technical training; increasing equality of 
opportunities; the possibility of a labourer or an initiator securing the fruits of his labour; 
or the need of medical and health services and cultural amenities etc. There is much in 
common in respect of such components or aspects of social transformation in the case of 
all underdeveloped countries, with, however, the need of adaptations to suit the special 
conditions of each individual country. Some of these components or aspects are briefly 


considered below. 

5.2. Land reform: Historically, land reform has been a most important factor 
in the economic development of all advanced or rapidly developing countries. Agriculture 
and industry must advance at the same time. It is, however, generally agreed that an 
agricultural surplus (or, the surplus from extractives) is essential for industrial development. 
Changes in land tenure and legislation would, therefore, be one of the requirements of the 


highest priority in most, if not all, underdeveloped regions. ; 


5.3. The aim must be to secure the fruits of his labour to the cultivator so- = 
i e the land and to introduce more advanced technolog 


he has the incentive to improv mo ologi 

methods. Tenancy law should protect the tenant against eviction so long as he is using 

; e right of fair compensation upon termination 
A 


i re to him th 
the land efficiently, and to secure f ; in 
of s ae all emer improvements made by him. It is also necessary to eliminate 


the unproductive consumption of the surplus os Id. by intermediaries and landlords, 
who have no productive functions, by abolishing their eig l 
| 5.4. The question of economy of scale of production mane admittedly, introduce 
difficulties The breaking up of large farms may lead to a reduction of the surplus; however, 
i s of greater equality of income and wealth may compensate for the other 
me vina — i "s here there are too many cultivators, often with scattered plots, 
ee xd Mv in have adverse effects on the efficiency of 
further breaking UP j 


e holdings may easily n th 

ducti Tn such a situation it may be necessary to promote consolidation of holdings 
production, ins iat xm 
either voluntarily through cooperatives, or Dy 


legislation, or both. Redistribution of land 
has limits and is à complicated Queen. 


Tt is wise to recognize that steps taken at one 
} to be reversed at & Jater stage. Appropriate measures must þe devised 
stage may have to k 
to pers the needs of each country at any partic 


age of development. The basic aim 
in the same. namely, to increase the agricultural surplus, and to use it 
e sd B 
would always remain th i 
- i possible, 
for productive purposes; as effectively 28 P 


in speeding up the growth of the economy 
as a whole. val, economic, legal and political barriers: The underdeveloped 
+ 5.5. Removal of social, ing a far faster rate of growth than had been 


Lo 
b ik of achiev 
| countries have the very difficult task of a 
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achieved. by the most advanced countries during and after the industrial xovplutiBt. It is 
indispensable that every one in the working age-group should be fully utilized to increase 
the national product. It is necessary, therefore, to remove all social, economie, legal and 
political barriers which prevent individuals, or groups and sections of individuals, to become 
fully productive. Conditions are worst in a country stratified by caste, colour, creed or 
language, and where whole sections of people are sometimes deprived of opportunities by 
customs, law, or social and political pressures by ruling groups. Removing all such barriers 
is an essential condition for rapid growth. 


5.6. Equality of opportunities and vertical mobility : Removal of social and other 
barriers, in principle, is necessary but not sufficient. It is essential to help every one to 
make himself fit for the highest type of productive work of which he is capable. |Opportu- 
nities for education and training and for productive work must be made as widely available 
as possible. Great inequalities of wealth and income often lead to denial of opportunities 
to the poorer people, and, unless removed, give rise to a sense of frustration among the 
under-privileged and hamper the growth of national solidarity. Sufficiently rapid economic 
progress would be difficult or impossible in societies in which there is lack of vertical mobility 
and where small sections try to preserve their privileges based on heredity, custom or law 
without any relation to their productive contributions. 

5.7. Horizontal mobility: The social system may also hamper the utilization of 
resources because customs or caste restrictions prevent labour from moving into new occupa- 
tions, or labour is tied to the soil, or land may be concentrated in the hands of small sections 
of the people who are unwilling to divert it for more productive use for reasons of social 
or political prestige. A small number of producers even in underdeveloped countries may 
sometimes band together to prevent the free entry of others or the introduction of new 
techniques. All such restrictions must be removed to increase the horizontal mobility of 
resources. 

5.8. Possibility of securing fruits of labour and enterprise: The elimination of 
concentration of social, economic or political privileges in the hands of small sections of 
the people would promote both vertical and horizontal mobility, and make it possible for 
every one to secure a fair share of the fruits of his labour and enterprise. This is one of 
the most important consequences of the social transformation and is particularly helpful 
in promoting rapid economic growth. Appropriate legal and institutional changes must 
be made to achieve this. 


6. NATIONAL INTEGRATION 


6.1. Sectional interests and barriers: A characteristic feature of underdevelop- 
ment is the segmentation of the country into innumerable regions, castes, tribes, languages, 
religious communities, occupational and other groups which focus attention on the welfare 
of small sections of the people without any awareness of the best interests of the country 
as a whole. It has to be recognized that rapid progress is impossible without painful adjust- 
ments and damage to sections of the people whose interests are based on special privileges 
or old techniques; and that old beliefs, customs, and social institutions have to be 
discarded, and all barriers of caste, customs, creed, colour, language and sectional interests 
must be ruthlessly eliminated. The greater the prevalence of such social barriers in the 
country, the greater are the sectional rigidities within government administration, and the 


fiercer are the inter-agency jealousies and fights which continually delay decisions and 
hamper speedy action, 
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6.2. Integration: The removal of social and economic barriers is an indispens- 
able condition for the emergence of the sense of national solidarity without which 
national development is impossible. It is not possible to isolate the scientific, or the 
social, or the industrial aspects of the transformation from one another. Advance must 
be made at the same time on all fronts. This creates difficulties but also has its advantages. 
Progress in one direction stimulates and promotes progress in another direction. It is the 
task of leadership to maintain a proper balance between the different aspects and phases 
of the process of modernization in its full sense. The aim continually must be to create 
a society from which social, economic and political privileges have been completely eliminated. 
To bring about such a transformation would call for wise leadership with a clear appreciation 
of aims and objectives, a rational and experimental attitude of mind with confidence in the 
outlook of science, and willing to pay the price of much painful adjustments. 


7. DANGER OF SUPERFICIAL IMITATION OF ADVANCED COUNTRIES 


7.1. Because of the sense of urgency for economic growth which is strengthening 
everywhere, there is à peculiar danger of adopting, in a superficial way or at too early a stage, 
methods, and forms and institutions, which are working successfully in the advanced coun- 
tries. It has to be kept in mind that existing social and political institutions, or high levels 
and standards of quality or performance, were established in the advanced countries only with 
the gradual growth of the economy. Such institutions may not be useful at an earlier stage of 
t, and may even hamper progress. For example, in underdeveloped countries, 

adopt too expensive or too sophisticated schemes of 


dings and construction, wages or salaries of government 


developmen 
there is sometimes a tendency to. 
education, care of health, publie buil 
employees or labour legislation. 

7.2. Education and training: Mass education to spread literacy both among 
children and adults has special urgency; here all possible help should be utilised, for example, 
by using the services, for à small part of the day or the week, af those who are already 
ts, Because the numbers involved are very large, the adoption of se high a a Vs 
for teacher qualifications, school buildings etc., ps the primary level, wou d pyi e a 
prohibitive. At the secondary stage, more otenn would have to be given to the aa 3 
fications of teachers and other educational aids; but scales of pay or cost of buildings should 
still be kept in balance with the general level of living of the students and the parents them- 

gy i pe sary level, still higher standards would have to be adopted for staff 
edite, at bie "ue M be need of more expensive teaching aids; but the expenditure 
Lar pee Men the limits of what the country can afford. It is at the stage of 
si 22 We "i 'esearch that standards should be really high and comparable with 
s Been preda puit as the number of advanced and research workers would 
he advanced H , 


I Il in the beginning. this would not involve any large total expenditure. 
be very small in > 


; ramid; the lower the stage 

ional system should be viewed as a pyramid; i g 

" Tk "^ pere we js, the number of persons under instruction) and 

bu heo f expenditure compared to advanced countries, while at the highest 
the lower the scales of exp lved would be extremely small but 


judi d research the number invo. 
pe eed. s ner y approximate to those of advanced countries. Adoption, at too 
scales of expenditur 


early a e cal i Vv d countries at lower levels 
ly a stage, of standards and s wen : $ 


i umbers usually 
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consequences. When resources in men, materials and money are inadequate, to increase the 
number of students in accordance with the pressure on admissions, would necessarily lead 
to window dressing and a dilution of standards in practice. This can seriously hamper 
progress; the only remedy is to adopt a system which would be in keeping with basic 
aims and yet within the means of the country. 


7.4, Medical care and technical services: A similar situation can arise even more 
easily in the field of medical care. Adoption of the high level of university education for 
physicians in the advanced countries as the only standard at an early stage would neces- 
sarily mean that most of the people will be deprived of medical services in underdeveloped 
countries for a very long time. A two-tier approach with a junior cadre of medical personnel 
with, say, three or four years’ training, together with a much smaller number of 
physicians with university training, would make it possible to spread medical services much 
wider and much faster. This would be equally true in many other lines of technical work. A 
two or even a three-tier approach with a higher, a medium, and even a third level of workers 
who have had a very quick and specialized training, would be not only within the means of 
the underdeveloped countries but may be even more effective, because, in the still backward 
conditions of the country, the lower level workers would be much nearer to the general 
population and would be able to work in closer touch with them. This would be particularly 
true in agricultural extension and other services which would bring the technical workers into 
contact with large sections of the population. 


7.5. Government expenditure: Government expenditure often tends to become 


unduly large in underdeveloped countries owing to the adoption of the much higher standards 
of advanced countries. This leads to unnecessarily high scales of wages and salaries for 
government employees or costly public buildings; which, in its turn, would increase the 
feeling of separation between government and the people, and hamper national integration, 


7.6. Labour legislation: As production becomes modernized and factories and 
enterprizes grow in numbers and in size, it would be necessary to develop labour legislation 
and regulations to ensure that labour secures a fair share of the surplus, and also to ensure 
working conditions being maintained reasonably safe and healthy. Legislation in imitation 
of the more advanced countries, at too early a stage, may, however, lead to increasing 
inefficiency of performance, especially, in countries with surplus labour, and may increase 
costs of production so much as to have serious adverse effects on exports. The most import- 
ant thing is to establish a definite link between remuneration and output in the case of all 
types of work of which the volume and quality can be estimated even roughly. It is necessary 
to recognise that trade union movements can gain in real strength only on the basis of 
increasing productivity. 

8. NATIONAL LEADERSHIP 


8.1. The transfer of modern technology from the advanced countries also calls 
for much adaptation to suit the needs and local conditions of underdeveloped regions. 
To profit by the experience of the advanced countries and yet to introduce modern tech- 
nology and modern social and political institutions in a way suitable to the particular stage 
of development of the country is a matter of crucial importance in the process of moder- 
nization. Ultimately, success would depend on the growth of a rational outlook and the 
experimental attitude of mind, first, among the leadership at all levels and then gradually 
among the general mass of the people. 


8.2. Tt is extremely important that the advanced countries should help and encour- 
age in every way all progressive groups within the country in promoting the process of 
modernization and refrain from offering technical or economic aid in any way which 
would hamper the social and scientific transformation. 


54. 


= 


M B a 


Ny 


THE SCIENTIFIC BASE OF ECONOMIC DEVELOPMENT 
1. PHASES OF ECONOMIC DEVELOPMENT 


l.l. The essential characteristic of an underdeveloped country is an extremely 
low level of living, that is, inadequate supply of food, clothes, housing, drugs and other 
consumer goods, and also lack of facilities for education, care of health, social security, 
cultural amenities, etc., for the nation as a whole. It is possible to make available small 
quantities of consumer goods by direct imports or by domestic production, on a small scale, 
with the help of imported machinery. In most of the underdeveloped countries it is, how- 
ever, not possible, for lack of necessary foreign exchange, to import or to produce, with 
imported machinery, enough consumer goods for the people as a whole. In India, the first 
textile mill was established in 1817; and India gradually became the second biggest producer 
of textiles, next only to America. One hundred and fifty years later, India would still remain 
underdeveloped. The production of textiles or small quantities of other consumer goods for a 
small part of the nation cannot, by itself, lead to industrialisation and economie development. 


1.2. Economie development can occur only by increasing the per capita produc- 
tion of the nation as a whole, through an increasing use of machinery driven by steam or 
substitute for human and animal labour. In countries with appreciable 
natural resources, it is necessary to establish the basic engineering and power industries to 
enable the manufacture of both consumer and capital goods within the country. Establish- 
ing a minimum complex of such basic industries would take at least ten or fifteen years, 
art ten or fifteen years in advance. 


electricity as a 


for which planning must st 


1.3. To increase modern industrial production would call for an increasing supply 
of engineers, technologists, and technical personnel. The only way to ensure this would 
be to establish and increase the number of schools, training colleges and universities, and 
also to train teachers for such institutions. This would take at least fifteen or twenty 
years; so that planning for this purpose must start fifteen or twenty years in advance. 


14. The best way of utilising the raw materials and natural resources available 
est way à g 

for both domestic consumption and for exports, can be found out only 

1 Applied research, in its turn, must be based on advances 


in fundamental research. Also, to establish an adequate base for applied research it is 
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necessary to promote the spirit of pure research and supply the stimulus of scientific 

"d 4 when at least a certain minimum number of scientists 
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amental research, and opportunities for pure research are becoming 
ame 

It is therefore necessary to promote the advancement of both 


To establish a minimum base for scientific research 
f twenty-five or thirty years; this, being the most 


the highest priority. 


within the country, 
through applied scientific research. 


are engaged in fund 
increasingly available. 
applied and fundamental research. 
would take more than a generation 0 
slowly maturing sector, must be given 
1 Even tho most advanced countries aro obliged to devote large resources to uuum for the 
improvement of products alroady being manufactured and also to develop peel products in rd to hold 
thoir position in the world export market. It is not possible for is under devulggea countries to start or 
oxpand the export of fully or partly manufactured products by simply borrowing the h Tisy technology 
from advanced countries; it is essential also to develop applied research for a continuing improvement 


of technologieal methods. 
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2. THE SCIENTIFIC BASE OF THE ADVANCED COUNTRIES 


2.1. The scientific base of the modern age can be appreciated by even a brief review 
of the recent history of the advanced countries. Four hundred years ago the generally 
accepted view was that the earth was at the centre of the universe; the position of human 
beings was unique and supreme; and the highest sanction of truth was either divine revela- 
tion or abstract logical reasoning in the mind of man. In the sixteenth and the seventeenth 
centuries, there was a complete revolution in the picture of the physical world ; the earth 
was seen as a small planet moving round the sun; and the method of empirical obser- 
vations and experimentation was gradualiy established in both physical and life sciences. 


2.2. Progress was at first slow in the sixteenth century. A few selected names 
may be recalled to indicate the gradual transformation of ideas. In astronomy, Nicholas 
Copernieus (1473-1543) supported the view that the planets including the earth itself 
were revolving in orbits round the sun; Tycho Brahe (1546-1601) supplied astronomical 
observations of unprecedented accuracy to make the next steps possible; Johann Kepler 
(1571-1630) formulated the descriptive laws of planetary motion; and Galileo Galilei (1564— 
1642) made conscious propaganda in favour of the new philosophy of the universe. In 
anatomy, Andreas Vesalius (1514-64) published his observations on the human body in 
1543; in physics, William Gilbert (1544-1603) gave an account of magnetism based on 
trustworthy experiments in 1600; in physiology, William Harvey (1578-1657) described the 
circulation of the blood in 1628; John Napier (1550-1617) supplied a convenient tool for 
computation by the use of logarithms; and Rene Descartes (1596-1650), a philosopher, 
contributed the powerful concepts of coordinates for geometrical representation and of 
mathematical functions. Francis Bacon (1561-1626), firmly stated that the only true method 
in science was to proceed from particular sense observations to wider generalizations 
(Novum Organum, Book I, xix), and clearly recognised that "the true and lawful goal of 
the sciences is . . . that human life be endowed with new discoveries and power." 


2.3. The concept of an objective world of physical reality gradually took firm 
shape in the seventeenth century in the hands of gifted astronomers, mathematicians and 
scientists. A few names may be mentioned from among those who were born in the first 
half of the century; Pierre Fermat (1601-1665), Christian Huygens (1629-95), Blaise Pascal 
(1623-62), Robert Boyle (1627-91), John Ray (1627-1705), Robert Hooke (1635-1703), Issac 
Newton (1642-1727), and Gottfried Wilhelm Leibniz (1646-1716). The rate of advancement 
of science increased progressively in the eighteenth and the nineteenth centuries, and 
during the last few decades has opened new frontiers with almost unimaginable possibilities. 


2.4. The advancement of science prepared the ground for the industrial revolution 
in Europe in the eighteenth century, first in spinning and weaving, next in the use of iron 
and steel, and then of electricity in the nineteenth century, which stimulated the growth 
of the capitalist economies in West Europe and North America. The spread of the scientific 
outlook also prepared the ground for the age of reason and the French revolution, which 


occurre i 
a ur Kod ag the end of the eighteenth century, and promoted the growth of nationalism in 
urope, in its modern sense, in the nineteenth century. 


2.5. The i strial m ion i i 
T industrial revolution increasingly replaced human and animal power 
py steam or electricity to drive machinery 


for the increasing production of both consumer 
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The development of engineering techniques led to a close linkage between 
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science and technology; and during the last hundred and fifty years, industrial development 
is being stimulated by a scientific discovery or a scientific discovery is being stimulated by 
industrial needs. Š 


9 Por t S six : [s 3 4 
zu For the last five or six thousand years, or more, the average per capita produc- 
tion remained more or less constant or fluctuated within narrow limits. The industrial 
revolution changed all this, and led to a spectacular increase in the variety and volume of 
goods produced. As a consequence of such increasing production, the standard of living of 
3? d 


-the advanced countries of West Europe and North America reached a level far higher than 
D 


the rest of the world. Also, the advancement of science, technology and industry, made 
it possible for the western countries to become strong military powers; and, because of such 
military supremacy, the west was able to bring a large part of the world ieither into direct 
colonial rule or into conditions of economic or political subjugation. 


2.7. The last forty years have also seen the rise of U.S.S.R., as another world 
power, rapidly growing, through the promotion of science and technology, in economic, indus- 
trial and military strength together with a continuing increase in the level of living. The 
monopoly of scientific and technological knowledge and the unchallengeable military supre- 
macy of the western countries have now gone. The increasing parity between the “western” 
» countries in-seience, technology, industry, and military power is a most 
significant fact of the present time. Because of the unprecedented destructive power of 
atomic and nuclear weapons, it has become absolutely necessary to avoid a nuclear war 
h would be catastrophic for both sides and the whole world. Coexistence of both the 
“eastern” powers has become indispensable. 


and the “eastern 


whic 
“western” and the 
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ere are underdeveloped areas, both power groups 
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The very existence of underdeveloped 
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However, so long as th 
are likely to try to extend their influence over the 


remain a continuing source of potential conflicts. 
countries should, therefore, be seen as à threat to peace. Rapid transformation of all the 


underdeveloped countries into modern viable societies is an essential condition for peaceful 
Such à transformation would promote the enlightened self-interest of both 


nd would also ereate conditions favourable for the advancement of human 
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3. THE ROLE OF SOIBNCE IN THE MODERNISATION OF THE LESS 


ADVANCED COUNTRIES 


3.1 Modernisation of the less advanced countries through rapid industrialisation 
La hole world. Is such modernisation possible or can a modern 
with expanding social and political freedom, and cultural 
a sound scientific base? This is a question of 
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a viable economy, 
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crucial importance for the present age. 

swer this question, it is necessary to appreciate the deeper changes 
about by the emergence of science. In every sphere 
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This applies to primitive societies, 


3.2. In order to an 
in human thinking which were brought 


activity in human society, aw 
stem of hierarchical levels. 
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matriarchal, patriarchal, or tribal; successive levels of feudal lords; organised churches and 
religions; military, police and administrative systems; enterprises, business and commerce; 
and law. A law court of appeal may reverse the decision of a lower court; but the decision 
of the court of appeal is itself subject to change by a still higher court. The decision of 
the highest court, to which a case has been actually referred, has to be accepted not because 
such a decision is necessarily right, but because it is the decision of a superior authority.? 


Society must accept this authority principle for stability and orderly progress, even in 
organised revolutionary activities. 


3.3. This very authority principle must, however, be absolutely and completely 
rejected in the field of science. Modern science is based on a patient aceumulation of facts, 
on the study of processes and their interrelations or interactions and a stability or 
uniformity of nature? which can be discovered by the human mind. The findings 
of the most eminent scientists are subject to critical check by their professional 
colleagues and by the youngest scientific workers, and must be rejected if there is no 
satisfactory corroboration. Science can advance only through free criticism on a 
completely democratic basis, with every research worker of competence enjoying 
equal status. The theoretical or conceptual framework of science must be continually 
revised to find a proper place for all known facts. A single new observation may 
call for a more comprehensive theory. The older accumulated knowledge continues to 
remain valid ; later discoveries must, however, be integrated with the earlier knowledge. 
The accumulation of scientific knowledge is increasing through the efforts of all the 
scientific workers of the world. A new fact may be observed or a new theory formulated 
by any worker, however young, and in any country where research has been established. 


International collaboration is, therefore, an indispensable condition for the progress 
of science. 


3.4. Authority derived from status is irrelevant to science. Science has introduced 
a new concept of "scientific", or “objective validity" which has its foundation in nature 
itself, and which cannot be upset by any authority based on status or by supernatural 


? It is possible, indeed, that this decision itself would have beon reversed if thoro had been a 


still higher court to which the case could be referred. If a decision of a higher court of appeal is 
considered to bo like the turning up of “heads” (in tossing an unbiased coin) when the decision upholds 


the verdict of the lower court, and is considered to bo like tho turning up of "tails" when tho verdict 


of the lower court is reversed, then the successive decisions of the higher court would look like the 
results of the tossing of a coin, 


properly. 
3 The phrase “uniformity of nature" must be, 


This would be the real guaranteo that tho system of law is functioning 


of course, interpreted to include chanco events 
and random processes. Although games of chance were known and wero widely prevalent in ancient 


times in China, India and other countrios, it is important to note that the concept of probability did 
not arise until tho 16th and the 17th centuries, that is, not until the emergence of modern scienco. 
This is easy to understand. Before the emergence of the modern scientific view of an objective world 
of physical reality, all chance events would have to be necessarily ascribed to the whims of gods, 
demons, or supernatural forces. After the emergence of the scientific view of an objective world of 
physical reality, it became necessary, both logically and psychologically, for the human mind to acco- 
mmodate the occurrence of chance events as an integral part of the uniformity of nature. This could 
be accomplished only on the basis of the theory of probability, or rather, as I should prefer to put 
it, only through a statistical viow of the world. . It seems to me, therefore, that the concept of probability, 


or tho statistical view of the world, did arise at the samo time as the emergence of modern science 
only because it could not possibly have arisen earlier. 
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powers. The transformation of all the advanced or rapidly advancing countries has been 
based on accepting, in an increasing measure, a scientific or rational view of life. This is 
the foundation of the modern age. 

3.5. It is essential in every country to establish and strengthen the outlook of 
science, a way of thinking which becomes more and more powerful as it is more widely adopted, 
and which replaces dogma, superstition, and outdated customs. This scientific outlook 
cannot be established by force. It must depend on acceptance through proper understand- 
ing. In practical affairs, the important point is that a wise policy and programme of action 
should be increasingly adopted on the basis of rational argument, supported by relevant 
and should not be rejected because of emotional bias or formal dogmas or 


factual evidence, 
It is, therefore, necessary continually to encourage and 


conventional rules of procedures. 
promote the advancement of science in every country, large or small. Because science is 


and also because science must be established in every country, it is also 


indivisible, 
to promote scientific collaboration between all countries of the 


necessary, continually, 
world, large and small, and advanced or developing. 

3.6. It is scarcely necessary to point out that there is no conflict between the 
scientific and rational view of life, on one hand, and aims and objectives based on moral 
or cultural values, on the other hand. On the contrary, moral and cultural values which 


are truly universal, and are not narrowly sectarian of nationalistic in a restricted sense, 


must have an objective and r 
3.7. The advancement of science and the growth of the scientific outlook must be 
recognised as an essential condition for the modernisation of the less advanced countries. 


It is necessary for each country to have, as quickly as possible, a sufficient number of men 
with a scientific outlook to influence the thinking of the nation. How to attract and hold a 
sufficient number of able persons to science is thus the crucial problem of national and 
world development. eved only through a proper and adequate social 


This can be achi 
scientists. The actual transformation must be brought about 


appreciation of science and 1 
from within each country. Scientific aid from the advanced countries can, however, be 


of great help in this process. 


ational basis. 


4. PRESENT PROGRAMMES OF TECHNICAL AID 


4.1. The need of technical 
al and internationa 
training facilities to young workers fro 
fic experts to such countries. Considerable benefit has no 
d but it is necessary to recognise that much effort has 


aid has been recognised for some considerable time. 
Bi-lateral or multi-later ] technical aid has often taken the form of either 
offering educational and m the less advanced countries 


or sending technical or scienti 
h ai 


doubt accrued through sue 
also been wasted. 


4.2, Scholars from the less advanced countries are usually selected on the basis 


" success in examinations not being à necessarily reliable indicator 
he very process of selection is inefficient. Some of the young 
scholars have difficulty in adjusting themselves to the pasen of living in the advanced 
countries. Some of them do not do well in their studies. Some pass the examinations 
successfully but have no aptitude for scientific work. pane of "he more able scholars prefer 
to live and settle down in the advanced countries, especially in the U.8. A., because of the 


of results of examinations; 
of scientific or technical ability, t 
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higher level of living or greater opportunities for scientific work. Some scholars of ability. 
when they return to their own countries, are unable to find suitable openings for a scientific 
career; and some of them go back to the country where they were trained. In applied science 
and technology, and especially in social sciences, many young scholars, who had often studied 
problems or learnt methods which are appropriate for advanced countries but totally 
irrelevant to their own native countries, are unable to adapt or develop methods to suit 
local conditions. Out of the large number of scholars who go to advanced countries for 
training, only a very small number of really able scientific workers ultimately become 
available for fruitful work in their own country. The cost of giving scientific or technolo- 
gical training in an advanced country is also very high. Giving training to individual 
scholars in advanced countries (whether the expenses are provided in the form of foreign 
aid or met by the scholars themselves or by the country of origin) have been, therefore, 
extremely wasteful in terms of both men and money. 


4.3. There has been also continuing difficulties in finding suitable individual experts 
for the less advanced countries. Competent scientific workers are reluctant to accept such 
assignments partly because of the lack of facilities for their own work in the less advanced 
countries and partly because their scientific or academic career is likely to be adversely 
affected through their absence abroad. In consequence, assignments sometimes have to 
be given to persons who are not fully qualified for the job, with unsatisfactory results. To 


create suitable conditions for scientific work in the less advanced countries is an indispensable 
condition for attracting competent scientists to go out to such countries. 


4.4, Programmed technical aid on a group basis has been more effective. A team 
of young engineers from a less advanced country can receive most: valuable training in an 
advanced country when such training is oriented to specific technological projects. Teams 
of experts from advanced countries have also been of very great help in‘ establishing factories 
or in starting new projects in the less advanced countries. Such technical aid, especially 
in engineering, technology and applied sciences, should be continued and expanded. Special 
projects for establishing technological and research centres in the less advanced countries 
have also been taken up by some of the international agencies, This type of aid can be 
of great value provided a sufficient number of scientific workers in the less advanced countries 
can be trained to work in such centres, and also provided necessary conditions are established 
to enable them to do their work properly. 


5. SOIENCE EDUCATION AND RESEARCH 


5.1. It has been argued in the earlier sections that for modernisation it is necessary 
to establish a foundation for scientific research and the social appreciation of science in 
the developing and less advanced countries. Every path-finder in a new field of research 
maint work in the first instance by himself; if he is successful, other persons gradually get 
interested m the subject. Such path-finders always had, and will always have to overcome 
samt Spean; and even hostility, until the new subject becomes a recognised part of the 

established” field of science. But it is only a few scientists of outstanding ability who 


can work in i i M i 

a à isolation. Most research workers require the stimulus of free interchange of 
views and ideas and of appreciation among professional colleagues, 
o d 
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5.2. The community of scientists has a structure of a series of widening circles 
similar to the structure of scientific subjects or of science as a whole. When a top scientist 
speaks appreciatively of some work in his special field, other scientists or lay men accept 
his evaluation and pass on the information to others. The social appreciation of science 
gradually emerges as a result of the diffusion, in widening circles, of the views of scientists, 
who are experts in specialised fields of research, to scientists in related and associated fields, 
then to scientific workers generally, and finally, through persons of position and standing 
who have contacts with scientists, to the general publie. The speed with which such appre- 
ciation can spread increases rapidly with the increase in the number of scientific workers 
and improvements in the channels of communication. In the advanced countries, the 
e importance of science is inereasing rapidly which, in its turn, is raising the 


awareness of th 
social status of scientists and is promoting an increasing flow of resources for research. 


5.3. The whole process is extremely slow in underdeveloped countries. The number 


D.). 
of research scientists is very small; and channels of scientific communication are non-existent 
ower pay and have a lower status than ihe 


or meagre. Scientific workers usually receive 1 

administrative staff in government or in business concerns; and have to work inarigidsystem 

of hierarchical authorities. Promotion may depend, not so much on the high quality of the 

scientific work done, but on success in pleasing those who are higher up in the official hierarchy. 

Even permission to apply for posts elsewhere is subject to the discretion of superior officers. 

There is a continuing tendency to bring scientists and scientific work under stricter control 
rom an unconscious fear of rivalry of power. Even 


of the administrators, partly, perhaps, fi GE 
if the right of criticism is accepted in principle, it is restricted in practice because scientific 
Y ightly or wrongly, of giving offence to persons holding higher 
g h 


workers are often afraid, ri p ; 
posts. In consequence many scientists in underdeveloped countries suffer from a lack 
8. s $ 


of self-confidence, and are afraid to take up original lines of investigation: There is little 
possibility of a proper evaluation or appreciation of scientific work within the ome 
This leads to an exaggerated dependence on the opinion of ibedgnantentun and gives rise 
to much imitative work. Also, when there is lack of appreciation or criticism from the 
advanced countries, there is sometimes a tendency to ascribe the unfavourable view to racial 
against collaboration with foreign scientists. 


or national prejudices, and there is resistance 
d countries there are very few, sometimes only one or two, 
n scientific research or in any other scientific field. As 
dividuals of high ability, and as such persons are few 
h more difficult in underdeveloped countries to utilise the services of 
s mue i 3 ai 
individuals of average ability and qualifications. The advanced and advancing countries have 
V. i 7 P "n á 
s diro T aei They have 2 large number of persons with qualities of leadership 
a V la À 
i ar à p abus utilise in & fruitful way larger numbers of persons of average 
and can, ther " 


bili "his is why many scientific workers from underdeveloped countries, who are unable 
a sis wh, ^ * z 5 
ability. This is why P in their own native country, can often do very good work in 
wor. j. 


higher state of organisation of research in an advanced country. 
high: g 


54. In underdevelope à 
individuals of outstanding ability ir 
leadership can be supplied only by in 


in number, it i 


to do much useful 
the environment of à 

i ientific aid must be to ereate in every underdeveloped country, 
pace cdit pri number of research scientists to form a community of 
ue be sufficiently large to facilitate an independent evaluation 
ugh free criticism and frank exchange of views. It is, therefore, 


5.5. 
as quickly as possible, 
professional workers wl 


of scientific work thro 
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necessary to focus attention on identifying and giving support to persons who have the ability 
to undertake research work of high quality, and to try to increase their number as quickly 
as possible, and at the same time to offer opportunities for training to persons of average 
ability whose services would be equally essential in supplying a wide base for the pyramid 
of scientific work. 


5.6. There is urgent need of fostering the spirit of objective scientific criticism 
through free expression and exchange of views and opinions. One effective way of promot- 
ing this would be to make it easy for scientific workers to migrate from one post to another 
and give an absolute guarantee of such freedom to migrate. Any scientific worker who feels, 
rightly or wrongly, that he has not enough opportunities for fruitful work in one 
institution would be free to migrate to some other institution. Such migrations or the 


possibility of such migrations would have an indirect but most important selective effect on 
scientists at all levels. 


5.7. It is necessary to recognise that the social value of an individual scientist of 
high ability is far greater in a developing country because of the leadership he may be 
able to supply. It is only scientists engaged in fundamental research who can function as 
the eyes and ears of the nation in making the nation appreciate and identify urgent needs 
of applied research. The emergence of even one or two outstanding research scientists 
can enhance the prestige of the nation in a most significant way at the international level 
and promote the growth of self respect and self confidence of the nation, This is 
why it is particularly important in developing countries to identify such individuals, at 


first very few in number, and give them all possible facilities and encouragement to continue 
their work in their own country. 


5.8. In the highly developed countries science advanced both from progress at the 
highest levels of research, at the top, and from the wide diffusion of education, at the bottom. 
The same strategy may be adopted with advantage in the less advanced countries. What 
is urgently needed is to lay the foundations, with as wide a base as possible, for a country-wide 
system of school education oriented to science and, at the same time, to develop advanced 
studies of science and technology and research at the highest level. 


must fit into the economic life of the general mass of the people and h 
in the villages. It must offer facilities for 


The school system 
ave its grass roots 


training technicians and technical personnel 
for science and technology and also supply candidates of outstanding merit fi 


; or admission 
to higher scientific and technological institutions. 


6. NEED OF DIRECT AID FOR SCIENCE 


6.1. I shall offer, briefly, a few suggestions for giving direct aid for the develop- 
ment of science in the less advanced countries. 1 have stressed the need of buil 


ding up 
à system of school education with a definite orientation to science. 


Tt would be, however, a 
fatal mistake to establish an expensive system of education on the model of the advanced 


countries which would have little relevance to local needs and would be beyond the me 
of the national economy. It is necessary to evolve a system, through experimenta. 
and trial and success, which would be within the means of the national economy. 

approach must be therefore to use teaching aids which are easily avail 
available on a large scale and at a low cost. As most of the pupils will b 


ans 
tion 
The 
able or can be made 
e living in villages, it 
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would be of great advantage if agriculture and some of the rural industries can be adopted as 
à base for the teaching of science. The programme may consist largely of nature studies, 
observations, and experiments whichcan be done with the help of simple articles, specimens, 
ete., likely to be locally available or which can be constructed with local materials. 


6.2. "There would be still some need of supplying teaching aids and materials from 
outside which would have to be specially designed to reduce costs. It is essential also to 
prepare books of instructions and text books to suit a fairly wide range of needs. These 
are difficult tasks which would call for extended study and research by scientists of high 
calibre with a serious interest in problems of science education. As basic conditions in 
underdeveloped countries are likely to be similar to a large extent, it may be possible to 
evolve broad general methods for science education which would be capable of being 
adapted without much difficulty to suit differing local conditions. 


6.3. A great deal of pioneering research would be necessary for this purpose for 
which the help of advanced countries is indispensable. A good deal of experimental 
studies will have to be undertaken under conditions actually prevailing in underdeveloped 
regions. In the beginning, the studies would have to be organised on a small scale with 
the help and support of the local authorities and of such teachers and Scientista as may 
be available to cooperate in the venture in the underdeveloped country Hes, The project 
can be gradually extended, in the light of experience, to cóver different subject fields at 
different educational levels, and also from one underdeveloped country to another. 
Fortunately, even one or two scientists can start the work in one single country. 
The important point is to make a beginning at the earliest opportunity. 


; mention a second type of programme. Certain facilities for 

m DN available in India and other developing countries. In most 
is being hampered for lack of small replacement paris, 
nd instruments, and supply of essential consumable stores which 
om the advanced countries. It is Orren Aiga to secure import 
f shortage of foreign currency. This difficulty can be overcome 
ems fts in kind of replacement parts, instruments and equipment, 
d reprints or microfilms of scientific papers ete. to be amanged 
of scientists. Such committees, which can 


scientific research are already 
of these countries, scientific work 
additional accessories & 
have to be imported fr 
licences o : 
through a simple plan of gi 
stores, books and journals an 


; -governmental : : T E E LA 
e a dvanced countries through or in cooperation with appropriate scientific 
be set up in the a 


would try to secure suitable grants from Government and 

ing countries where scientific research has already started, 
Vio aa of scientists would also be set up, preferably, at a 
A ad a majority of members from universities and non- 
:nstituti All arrangements would be made with the 
gae ce advanced country concerned, but decisions relating 
paging st be made by direct consultations between the scientific 
ho gie Rr ee” p^ ed of this type can be usefully started, on an experimental 
committees themselves. rac at a low cost, with gifts to the total value of perhaps 
basis, gut ime m dollars per year. The amount can be increased if the 
one or two h 


experiment proves successful. 


committees 


organizations Or societies, 
other sources. ^ 
the counterpart commit 
non-governmental level a 


governmental scientific 
e government of the 
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6.5. Another important form of scientific aid would be to arrange for competent 
research scientists from the advanced countries to work for a year or two in existing research 
units inthelessadvanced countries or to help in establishing high level research units in such 
countries. The less advanced countries can offer challenging problems and opportunities 
for research in many fields of science, which cannot be duplicated in the advanced countries, 
for example, in geology, meteorology and geography; biology, botany, and zoology; agriculture; 
medical science and publie health; economics of development; linguistics, archaeology; and 
historical and cultural studies of various kinds. In some of the developing countries there 
would be also increasing opportunities for active participation in research in mathematics 
and statistics, and physico-chemical and technological sciences. In establishing research 
units in underdeveloped countries it would be desirable to keep one broad aim in view, 
namely, to encourage joint studies by active collaboration between different research units. 
This would help in developing a community of research cells or units which, in its turn, 


would foster the growth of the spirit of scientific criticism and appraisal among wider 
circles of scientific workers. 


6.6. To attract competent visiting scientists it is necessary to offer them facilities 
to pursue or start fruitful research in the less advanced countries ; sometimes special equip- 
ment may have to be provided for this purpose. Secondly, the assignment in a less advanced 
country, would have to be treated as deputation in the same way 
scientific expeditions, and which would be recognised as a part of nor 
as a possible qualification for promotion. 


as participation in 
rmal duties and also 


The visiting sicentist must receive sufficient 
compensation in his home currency to meet his continuing home commitments during his 


absence abroad. Living and other local expenses should be normally met by the institu- 
tion or by the government of the country in which he would work. Such sharing of costs 


would promote effective cooperation in the less advanced country, and would also reduce 
the total cost appreciably. 


6.7. An important part of the responsibilities of a visiting scientist would be to 
give training to the scientific workers of the underdeveloped countries, When necessary, 
the visiting scientists would be able to select, for further training in an advaneed country, 
the right type of persons who can be depended upon to go back te their 
after the completion of the training abroad. It would be also possible to gi 
form of equipment and instruments in an effective way 
appraisals of needs and possibilities by the visiting scientists, 


own country 
ve aid in the 
on the basis of objective 


6.8. A fourth programme could be to send from advanced countries young scholars, 
who have just finished their education in universities or higher educational institutions or 
have already done some research, to start or continue suitable lines of rese 
two years or so in existing institutions or in research units to be established 


in underdeveloped countries. The common participation in rese 
scholars from the advanced 


arch for about 
for this purpose 


arch projects of young 
and the underdeveloped countries would be of gre 


at help in 
establishing scientific traditions and an atmosphere of scientific criticism. Tt would 
promote self-confidence &mong the scientific workers of the underdeveloped country, 
especially, if the visiting scholars from advanced countries take higher degrees from 
institutions in the less advanced countries. 
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6.9. All the above forms of scientific aid can be started, if desired, on a small 
and at low cost, and, if successful, can be expanded in the light of opina n be. 
forms of scientifie aid would not in any way overlap or a bigger dede o i ; Kel 
of expense equipment or large projects for the setting up of national of aaa ae : 
and institutes for scientific research in the less advanced countries. On Pd tr: sou 
modest programme described in this note would prepare the geen for bigger caer a 
g i 


7. CONCLUSION 


7.1. In conclusion I may refer, very briefly, to some recent developments. Aft 
the second world war the movement for terminating colonial rule gained d idly 
and one country after another in Asia and Africa has won Sni 
independence. It is being increasingly realised, however, that independence is not enough 
for economie development. The need of economic and technieal aid is also being increa- 
singly appreciated. Both the “western” and the “eastern” powers have started helping 
f the less advanced countries in Asia, Africa and Latin 
The time has come to recognise that 


in strength; 


in the economie development o 
America, but still without an adequate impaot. 
economic aid is essential but is also not sufficient. 


Revolutions to capture political power have been occurring throughout human 
ceurring in many of the politically independent countries in Latin 
ewly independent countries in Asia and Africa. Such revolutions 
conomic development, because purely political revolu- 
tions do not lead to any fundamental transformation of the old society based on the principle 
of authority associated with levels of status. It is becoming increasingly clear that rapid 
economie development cannot be achieved without developing a structure of society in 
which decisions would tend to bemade more and moreon grounds of reason, that is, in accord- 


ance with the principle of objective validity instead of authority. It is relevant to note that 
the French Revolution was preceded by the age of reason; the American War of Independence 
ders inspired by the spirit of science; and the socialist 


had the support of influential lea 
government, which was established after the October Revolution in 1917 in Russia, made 


great efforts to build up à countrywide system of science-oriented education and to 
promote scientific research and, in this Way, succeeded in modernising the whole society 


leading to rapid economic development. 


7.2. 
history and are even now o 
America or in most of the n 
do not automatically promote rapid e 


Tn the absence of rapid economie development, political 
would remain unstable. In many or most 
lution after another tending to get the two power 
groups involved directly or indirectly in the struggle. The world must get out of this 
vicious circle. ‘There are only two possibilities. One is for a violent type of revolution to 
oceur which would suddenly change the whole structure of society to make it fit for rapid 
development of science and economie progress. The other alternative is deliberately 
to build up the foundation of science-oriented education ane research to promote the 
modernisation of society in 8 peaceful way, and make conditions favourable for economic 


7.3. One thing is clear. 


conditions in the less advanced countries 


countries there would be one revo 


development. 
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7.4. Aid for scientific and economic development from either the western or the 
eastern countries, even when given in a spirit of competition, would be cooperative in effect.- 
In any event, competition in constructive tasks of building up scientific foundations in 
developing countries is less dangerous and is likely to be far more useful than competition 
in the methodologies of warfare. Also, collaboration in promoting education and research 
in pure science can be pursued without any threat to national security or national interests, 
and would be of great help in promoting 2 rapid advance of the underdeveloped countries 
and in fostering better understanding among the nations of the world. The advanced 
countries have a great opportunity for peaceful cooperation in giving aid for science. 


Certain aspects of the problems mentioned in this paper were discussed by me in articles and 
addresses between 1955 and 1959 which were printed in my book Talks on Planning (published in 1961), 
and in other articles such as A Note on Problems of Scientific Personnel (1959), and Recent Developments in 
the Organisation of Science in India (1959), and also presented at the Conference for International 
Economie Cooperation and Partnership held in Austria (Salzburg-Vienna) in July 1962. 

Professor P. M. S. Blackett in his 


presidential address to the British Association for 
ment of Science in 1957 and in other articl 


the Advance- 
es in Nature, 


» (3 February, 1962 ; May 1962 etc.) has considered 
various problems from the point of view of the advanced countries. Professor Stevan Dedijer made a 
penetrating analysis in an article in Nature (6 August, 1960) and in another article published in 
Stockholm, TVF, 33, (1962). 


Paper received : August, 1962. 
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RECENT DEVELOPMENTS IN THE ORGANIZATION OF 
SCIENCE IN INDIA 


By P. C. MAHALANOBIS 
Indian Statistical Institute 


INTRODUCTION 


1. In the present article attention has been focussed on the institutional aspects 
of scientific work rather than on the scientific activities themselves. No attempt has 
been, therefore, made to review the progress of research as such; and only the broad lines 
of development have been indicated. It is worth recalling that significant advances had 
been made in ancient India in mathematics, astronomy, chemistry, medicine and certain 
branches of biology. From about the third century B.C. there were close contacts with 
Greeks and from the eighth or ninth centuries A.D. with the Arabs through which 
there was much exchange of scientific ideas and knowledge with the Middle East and Europe. 
The study of science and medicine continued with vigour during the period of Buddhist 
influenco till tho end of the 12th century. This was followed by a period of general stag- 
nation relieved by some noteworthy investigations in chemistry and medicine during the 


Muslim period. 

2. Scientific activities had, however, practically ceased at the time of the advent 
of the European nations in the 17th and 18th centuries. At this time there was a widespread 
system of education in the medium of the Sanskrit and the Persian languages, partly through 


schools of an institutional type but much more through instruction in private households 


which were open to children of other families. Surveys conducted in the 1830's in Bengal 


had indicated a literacy rate of the order of 5 or 6 per cent of the total population. The 
indigenous system of education was, however, highly scholastic in character with emphasis 
on grammatical and logical niceties; and was confined to a small section of the upper caste 


Hindus and upper class Muslims. 
THE NINETEENTH CENTURY 
owing influence of the British, tho teaching of English had 
A great impetus was given to the teaching of Engli 
about 1813 through the activities of Christian missionaries who opened modern schools in 
large numbers in different parts of the country. Some of the Indian leaders of thought 
like Ram Mohun Roy, with the activo cooperation of David Hare and some other British 
residents, took the initiative in starting the Hindu College in Caleutta in 1817 as the first 
institution of a modern typo in which education was given in English, history, geography, 
mathematics, elementary science otc. The standard in the senior class was broadly of uni- 
versity level. ‘This institution was maintained from private dores till 1854 when it was 
taken over by Government and began to be called the Presidency College. 
y regarding educational policy. There were three 
distinct schools of opinion, one in favour of continuing the traditional Lom of education 
through Sanskrit, Persian and Arabie; another group was in favour of using the vernacular 
and the third in favour of English as the medium of instruc- 


as the medium of instruction; ic : Ris 
ting to recall in this connexion the position taken 


tion and the modern system. It is interes ; 
by Ram Mohun Roy who is known as the “father of modern India”. He was a great 
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scholar of Sanskrit, Persian and Arabic; and later learnt English, Latin, Greek and Hebrew 
to study Hindu, Muslim and Christian scriptures in the original which made him a pioneer 
in comparative religion and the founder of a society of monotheists called the Brahmo Samaj. 
He attached much importance to the proper study of the Vedas and the ancient philosophical 
writings of the Hindus and had maintained a school for this purpose in Calcutta at his own 
expense. He was also a great pioneer in Bongali language and literature and published 
translations of many important Sanskrit books in Bengali and also started one of the earliest 
Bengali newspapers in Calcutta. He was thus both a classicist and a vernacularist in practice; 
and yet he fully appreciated the importance of Western science. -In a remarkable letter 
dated 11 December 1823, addressed to Lord Amherst, the Governor General of India, he 
urged Government to employ “European gentlemen of talents and oducation to instruct 
the natives of India in Mathematics, Natural Philosophy, Chemistry, Anatomy and other 
useful sciences, which the Nations of Europe have carried to a degree of perfection that has 
raised them above the inhabitants of other parts of the world.” Ho referred to the state 
of science and literature in Europe before the time of Lord Bacon and said, “If it had beon 
intended to keep the British nation in ignorance of real knowledge the Baconian philosophy 
would not have been allowed to displace the system of the schoolmen, which was the best 
calculated to perpetuate ignorance. In the same manner the Sanskrit system of education 
would be best calculated to keep this country in darkness.” Ho therefore advocated the 
euer Ed oe TS for the grips of “a college furnished with the necessary 
i: nd other apparatus." His proposal, however, was not approved. 


5. In the meantime the controversy about education continued; and after much 
discussion a final decision was made in 1835 in favour of English and the modern system 
of education. Looking back after an interval of more than a century, ono can appreciate 
the cultural advantages of studying the classics, and also of the need of using the vernacular 
as the medium of instruction without which the promotion of universal education would be 
impossible, There was however.an urgent need of introducing the teaching of modern science 
in India; and this was facilitated by the decision in favour of English education. 


6. Serious study of the ancient and mediaeval literature of India started towards 
the end of the 18th century under the leadership of Sir William Jones who was a judge of 
the Surpreme Court. He was a great scholar of Sanskrit and founded the Asiatic Society 
of Bengal in 1784, and explained the objects of the enquiries to be “Man and Nature”; 
whatever is performed by the one, or produced by the other. This society during the first 
century of its existence provided a commodious house for meetings, library, collection of 
ancient coins and medals, and archaeological, technological, and geological collections and 
published 384 volumes of works of various kinds; and through its efforts the Indian Mus 
of Calcutta was founded in 1856. From about the middle of the nineteenth century the be: v» 
Society started publishing papers on the positive sciences especially in zoology batay ami 
anthropometry with some papers on physics, meteorology, chemistry, geology ni pho boe 
Sciences and thus played a most important part in the advancement of science a India a 


7. An Agricultural Society of India was established in Calcutta in 1820 and its 


a changed to the Agricultural and Horticultural Society of India in 1823 which 
t o publish its transactions and journals for a long time. The Indian Association for 
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the Cultivation of Science was founded and endowed in Calcutta in 1876 by Dr. Mahendra 
Lal Sircar. Tho Bombay Natural History Society was founded in 1883 which published a 
long series of journals from 1886; and has fostered a great deal of work in its own field. 
Other societies were established and were active from time to time. 

S. After it was decided to adopt English education, an . integrated system of 
primary and secondary schools was gradually built up. In 1837 English replaced Persian 
as the official language in the law courts. After much discussion, three Universities of a 
modern type were established in Calcutta, Bombay and Madras in 1857; and the Universities 
of Punjab (at Lahore) and of ‘Allahabad were established in 1882 and 1887 respectively. 
All fivo universities were of the examining and affiliating type on the model of the London 
to the end of the nineteenth century there was no provision for teaching 
Science laboratories were established in some of the affiliated 
h work had also started on a very small 


University; and up 
in the universities themselves. 
colleges, and towards the end of the century, researc: 
scale by some individual scientists. 

and agencies had also began to develop under Government. 
dieal care; and medical services were established in 
dical personnel from Great Britain; and train- 
medieal personnel; and a school was 


9, Scientific services 
The British Army in India required me! 
1763. Tt was very expensive to bring all the me 


ing began to be given to Indians to serve as auxiliary 
established for this purpose in Calcutta in 1822. One view was strongly in favour of conti- 


nuing the training only of low grade personnel but the more liberal views prevented One 
British medical officer (I believe, Richardson by name) wrote in à despatch that “once a 
candle is lighted it is not possible to say to its rays that they may go thus far and no farther; 
i onco tho teaching of science was started, it was not possible to restrict 
and diseussions it was decided to establish the Calcutta 
pletely modern institution with provision for training in 
anatomy and clinical subjects. The Grant 
g45 and other medical colleges were gradually 
esearch was organized in 1869; and 
he study of tropical diseases, of which 
quito as the vector of 


in the same way; 
it." After much controversy 


Modical College in 1835 as a com y 
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started in different parts of the € doa 
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g plications on medicine in the transac- 
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= 2 per Physieal Society (1825-1845) and a number of other medical jour- 


d continued publication from time to time during the century. 
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12. A meteorological observatory had been started in 1796 at Madras, and moteoro- 
logical stations were established in Calcutta in 1824 and in Bombay in 1841; and a Meteoro- 
logical Department was established for the whole of India in 1875. The scientific foundations 
of Indian meteorology were established through the researches of this department. The 
Calcutta Botanical Garden was established in 1781 and the Botanical Survey of India was 
founded in Calcutta in 1889. Zoological and anthropometrical research had started in the 
Museum of the Asiatic Society in 1841 and was gradually strengthened with the foundation 
of the Indian Museum in 1856; these two sections were converted into the Zoological Survey 
of India in 1916. Some hydrographical work and important investigations on fisheries were 
also conducted from time to time. The Archaeological Department was established in 1862 
and has done valuable work in building up the knowledge of Indian history. 


13. Instruction in elementary engineering began to be provided for purely practical 
purposes in Bombay from 1824. An industrial school was started in Madras in 1840. The 
first engineering college of the modern type was established at Roorkee in 1947 and has been 
recently converted into an engineering university. Engineering colleges wero 
established in Caleutta and other places. A big system of railways beg. 
the 1850's but India continued to depend on imported coaches and 1 


a century. Large schemes for irrigation also b. 
nineteenth century; 


also gradually 
an to be built up from 
ocomotives for nearly 
egan to be developed in the second half of the 
and Indian achievements in this field have been outstanding. 

14. At the end of the nineteenth ce 
done in the surveys and dep 
operational activities. Som 
in the field of sciences, in so 


ntury a good deal of scientific work was being 
artments of Government which were closely connected with their 
€ pure or basic research was also being done ona small scale 
me of the private societies. Five universities had been esta 

but there was practically no provision for research. Also, there were practically no scientific 
institutes. Towards the end of the century, a few pioneering Indian scientists (for example, 
J. C. Bose in physics, P. C. Ray in chemistry) had started publishing papers in pure scienco. 
In many ways the ground had been prepared for now developments. 


,mostly 
plished, 


THE TWENTIETH CENTURY 

15. Rapid advances took place in three main directions in the first half of the 
twentieth century. Firstly, there was a reorientation of university education with increas- 
ing facilities for postgraduate teaching and research. Secondly, research institutes of a 
specialized type began to be established both on private initiative and by Government, 
Thirdly, scientific societies of both a specialist and a general type began to be established for 
meetings and conferences and usually with their own journals and publications, These 
developments stimulated a great deal of research activities, 


16. After fifty years of university education, 
provision for postgraduate teaching was made in the C 
the leadership of Asutosh Mookerjee, well-organized po: 
lished for the first time, and the University College of 
1917 with large endowments from Taraknath 


great impetus to scientific research and led to 
other universities, 


the pattern began to change and 
aleutta University in 1909, Under 
Stgraduate departments Were estab. 
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Palit and Rashbihary Ghosh. This gave a 
the establishment of research laboratories in 
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to 19. University education had thus become fairly widespread just before independence. 
Many of the new universities were of the unitary and residential type and had some 
facilities for scientific research. Expansion was much more rapid since independence, 
and 15 new universities were established and 3 higher scientific institutions were given 
powers to award degrees in 10 or 1l years, by the end of 1958. 


18. Another significant development was the emergence of both private and 
Government research institutes. The Indian Association for the Cultivation of Science, 
which had been founded in 1876, became a most important centre for physical research under 
leadership of C. V. Raman during the first world war. K. S. Krishnan and M. N. Saha were 
associated with this institution for a long time, and S. N. Bose is working there at present. 
The Indian Institute of Science was established in Bangalore in 1911 with generous financial 
support from Sir J. N. Tata and was developed as the first important higher institute of 
engineering and technology. The Bose Institute was established in Calcutta by Jagadish 
Chandra Bose in 1917 and has a wide programme of biophysical research. The Indian 
Statistical Institute was established in Caleutta in 1931 and has research and professional 
training activities in statistical and allied subjects. The Indian Academy of Sciences was 
founded by C. V. Raman at Bangalore in 1934 which later became a strong centre for physical 
research. The Tata Institute of Fundamental Research Ws Btanted in Bombay in 1945 
under the leadership of H. J. Bhabha and is now closely associated with the Atomic Energy 
Commission. The Institute of Palaeobotany was established at Lucknow in 1946 and has 
been now renamed after its founder Birbal Sahni. The Physical Research Laboratory 
was established in Ahmedabad in 1948 with financial support from the Sarabhai family. 
The Institute of Radio Physics and Electronics was established in elousta on the initiative 
of S. K. Mitra in 1949; and the Institute of Nuclear Physics was started i; niii Dn 
initiative of Meghnad Saha in 1951, Two Cancer BENED Toata Ww ere started in 

s bay at about this time. The Shri Ram Institute of Industrial Research 
^ € 2 d l ; in 1947 with endowments by Lala Shri Ram and was the first private 
ligi agg rA a [^s Ahmedabad Textile Industry's Research Association was set 
e m ii joint endeavour of textile factories; and some other associations 
9p afe pec pt attern. These research institutions, which were started on 
dian ae a peso significant contributions to the progress of science. 
wn h d also began to be developed by Government especially 
pud "Haffkine Institute was established m. Bombay in 1899, 
laboratory, which gradually developed into an important 
e medicine. The Central Research Institute for Medical 


id ne of its sections later developed into the 

Research was started. ig ao idtm donosdi Institute at Coonoor was established 

Malaria Survey of India m ja stato of Public Health a nd Hygiene in 1934. Other medical 

in 1928 and the All-India Ins incial (now State) Governments, for example, King Institute 

fosHiiactas: ware —— ud ge (1903), Pasteur Institute at Coonoor (1907), Medical 
of Preventive Medicine es » (1917) the School of Tropical Medicine in Calcutta (1921). 

Research Institute at Shillong tees Agricultural Research Institute was founded at 
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Pusa in 1903 and was transferred to at Debra Dun (1906), the Tocklai Experimental 
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(1924), the Institute of Veterinary Research at Muktsar (1925), the Lac Research Institute 
at Ranchi (1925), Institute of Sugar Technology at Kanpur (1936), and the Jute Rasesrch 
Institute in Calcutta (1939). A number of research institutions also mostly in medicine 
and agriculture were established by the Provincial (now State) Governments. 

21. Experimental work on river and irrigation problems had started after the 
first world war. Hydrological research laboratories were established in Sind, the Punjab, 
and the United Provinces by the Provincial Governments in the 1930’s; and the Central 
Water and Power Research Station at Poona by the Central Government in 1937. Large 
developments in hydroelectric and irrigation projects had already started in India; and 
further progress was greatly helped by the research done in these laboratories, 


22. Facilities for advanced studies and research in engineering (other than irrigation) 
however developed rather slowly. Departmental laboratories were set up by the Central 
Government for research on problems connected with railways, telegraphs, radio etc. The 
Indian Institute of Technology, the first higher institution with powers to award degrees, 


was established at Kharagpur in 1951, and similar institutes are being now started in different 
parts of the country. 


23. With all these developments the need of co-ordination w 


as increasing. A Board 
of Scientific Advice w: 


as established by the Central Government in 1902 which used to 
prepare annual reports on scientific progress; but i$ was not otherwise very effective and its 
activities were suspended in 1924. The Indian Research Fund Association was started in 
1911 for the promotion of medical research and was la 


ter renamed the Indian Council of 
Medical Research (ICMR). 


The Indian Council of Agriculture Research was established 
in 1929, and has several associated committees for research in agricultural commodities 
(cotton, jute, sugarcane, oil seeds, tobacco, cocoanut, arecanut etc). The Council of Scienti- 


fic and Industrial Research was started during the second world war; and, under the leader- 
ship of S. S. Bhatnagar, rapidly established a large number of National Labor 


has more than twenty institutions under its direct control. 
form, non-Government corporations, but are under government audit and indirect govern- 
ment control. They function somewhat on the model of their thr 


in these fields, and give research grants to scientists. 


atories and now 
All three Councils are, in legal 


ee British counterparts 


24. Scientific societies mainly for meetings and conferences, and usually with journals 
and publications of their own, began to be formed ‘about half a 


century ago. The Mining 
and Geological Institute of India was founded in 1906 ar 


nd was followed by the Indian 

Mathematical Society (1907); Calcutta Mathematical Society (1908); Institution of Engineers 
n H i i 4 ; 
India (1920); Indian Botanical Society (1921); Indian Psycho-analytical Society (1922); 
Indian Chemical Society (1924); Geological, Mining and Metallurgical Society of India (1924): 
Indiàn Psychological Association (1925); Indian Statistical Institute (1931): Society of Bio- 
logical Chemists (1931); Indian Physical Society (1934); Bio-chemical Society (1934); and the 
Indian Physiological Society (1935) before the second world war. Since then Several other 
Societies such as the Zoological Socioty, the Entomological Society, the Institute of Chemists 
the Indian Council of Ecological Rese and several 
Laboratory (New Delhi); National Chemical Laboratory (Poona); 
now); Central Research 
ogy (Mysore); Drug 
3 Electronics Engine 
Medicine (Calcutta); 
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geographical societies have been established, some of which have active programmes of 
age H H H m 
research. In addition to societies which had an all-India character, a number of regional 
pen aii g 
societies had also been started in different parts of the country before the second world war.! 


25. Among associations of a general type covering many fields, the earliest was 
the Asiatie Society of Bengal which was founded in 1784. After an interval of 130 years 
the Indian Science Congress Association was established in 1914 and has been organizing 
annual sessions since then on the model of its British counterpart. A special feature 
since 1947 has been the presence of a large number of distinguished foreign scientists 
at its annual session. The United Province Academy of Sciences was started in North India 
in 1930 and was renamed the National Academy of Sciences in 1936. The Indian Academy 
of Scienees was established in 1934 originally as a general academy and became an active 
centre of research later on. ‘Finally, the National Institute of Sciences was established in 
1935, broadly on the model of the Royal Society of London, but in actual practice it func- 
tions in a somewhat different way. All these institutions have their own publications. 


26. Two scientific weeklies, one, the Current Science" somewhat on the model of 


the “Nature” of London, and the other, “Science and Culture", with a wider scope, were 
started between the two wars. A number of other scientific journals of a general type are 


also being published. 


THE GENERAL PATTERN OF DEVELOPMENT 


Zl. 


the trigonometrical and topographie surveys were quickly developed and medical services 
were organized very early by the British authorities to meet urgent requirements. There 
was rapid progress in civil engineering and irrigation. Geology also was developed fairly 
ation required for the economic exploitation of minerals which 
however was left entirely to private industry. English education was accepted after much 
controversy, and led to the building up of a new system of education from the pany ida 
to the university stage by the middle of the century. In more basic research, the initiative 
came from the Asiatic Society; and botanical, zoological and anthropological surveys began 
to be made on a fairly large seale. It was only towards the end of the nineteenth century 


that research work had started in laboratories. 

28. In the first half of the twentieth century there was a great deal of expansion 
in research facilities in the universities; and many research institutes of a specialized type 
were established both on private initiative and by Government. In the private institutes 
and universities the most significant contributions, on the whole, were made in mathematical 
The mathematical genius of Ramanujan was sui generis, 
f the Cambridge University to bring it to fruition. The 
y with the development of research 


27. The general pattern of development is fairly clear. In the nineteenth century 


early to supply basic inform 


and physico-chemical subjects. 

which required the environment o 

work of the other scientists, however, became possible onl 
facilities and with increasing social appreciation of research. 

29, In the Government institutions the emphasis, up to the second world war, 

was on medicine and agriculture. This can be easily understood as there was very little 

ion of steel had started in 1908, on the initiative 


progress of basic industries. The producti ls in 
of Jamsedji Tata, but remained practically at the level of one million tons for fifty years 


ialist ieties had also been established much earlier but they were mostly of a local 

har tor Sposi oma, Ha Mysore Institute of Engineers was established in 1863 and the Anthropolo- 
vid Boci of Benbay in 1886; and both still continue to function as local institutions. ‘There were 
e s. n N 
other such societies which wero active from time to time. 
73 
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although India has the biggest reserves of high quality iron ore in the whole war, Rail- 
ways, textiles and some of the lighter industries were well developed but mostly, with the help 
of imported machinery. It was only during the second world war, when imports were cut 
off, that attention began to be given to industrial production; and it was in rapon to urgent 
practical needs that the Council of Scientific and Industrial Research was established. At 
the time of independence, facilities for engineering and technological research wero still 
extremely meagre; and research in biological subjects, on the whole, was not well developed. 


PROGRESS SINCE INDEPENDENCE 

30. India became independent in August 1947. And there was also partition 
which set up severe stresses and strains, both political and economic, some of which are still 
continuing. The former princely states were integrated; and state 1o vitories were reorga- 
nized more than once and the process has not yet been completed. Planning was accepted in 
1951 as an indispensable tool for economic development; and socialism was accepted as the 
goal by the ruling Congress Party in 1954 and by the Indian Parliament in 1955. In the 
Second Five Year Plan, which began in 1956, great emphasis was given to industrialization. 
The production of steel is being increased from a level of one million tons to six million tons 


per year; and factories for heavy machineries, heavy electrical equipment, machine tools, 
oil, chemicals and many light industries are being established. 


31. This has been a period of rapid changes in many directions. Fortunately, 


it has been also a period of steady expansion of education and scientific rese 
1857 and 1947, that is, in ninety years before independence, 19 univer 
During the first 11 or 12 ye 


ars of independence, 15 new universiti 
and four higher educational institutions were empowered to aw 
Grants Commission was established in 1956 on the British 
its influence felt in many ways for the promotion of science. 
increase in educational institutions of 
period of the Second Five Year Pl 


a great deal of expansion of faciliti 


arch. Between 
sities were established, 
es had been established 
ard degrees. The University 
model; and has already made 
- There has also been a large 
all types with a rapid increase, especially from the 
an, in the number of scientific and technic 


al personnel, and 
es for research. A gener 


al statistical review is given below. 


EDUCATIONAL INSTITUTIONS 
32. The number of institutions of different types is shown in T. 
for the three selected years, 1947-48 


able 1 in the Appendix 
(the year of independence), 1951.52 (the beginning of 
the First Five Year Plan), and 1956.57 (the beginning of the 


Second Five Year Plan). The 
number of institutions, on the whole, had. doubled in nine years between 1947-48 and 1956- 
57. That is, more educational institutions were established in these nine years than had been 
set up during the whole of the British period. The great 


est increase had taken pl 
colleges for professional and technical education whose number increased three-fold 
ansion of education at the stag 


ace in 

33. There has been a rapid exp 
Schools, junior colleges, and universities. The number passing the ‘ 
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1950-51 and 1956-57. Outturn has increased by about 68 per cent; and the smaller increase 
is, of course, due to the lag between enrolment and passing an examination. By this time 
the outturn also must have doubled. There cannot be any doubt about the rapid expansion 
of education at college and university levels since independence. 

35. Out of the total enrolment, about 60 percent was at the intermediate level, 
35 percent at the degree level, and a little over four per cent at the level of the master's degree. 
The proportions were roughly similar for the outturn. Science (including technology, medicine 
and agriculture) account for, out of all enrolments, only about a quarter at the intermediate 
level, an cighth at the degree level, and less than one and a half percent at the master’s level. 
The share of science is thus only about 38 percent of all students at intermediate and 


university levels which is not satisfactory. 
SCIENTIFIC AND TECHNICAL PERSONNEL 


36. Progress of science may also be examined from the point of view of the increase 
in the number of scientific and technical personnel. We may first consider the case of 
“scientists”. As the standard of science teaching at the degree level is believed to be some- 
what low in India, it has been decided to define the term "scientist" as a person who possesses 


a master’s degree in any of the branches of natural sciences (that is, mathematics or statistics, 
o B 


3 M Ka c 
physics, chemistry, geology, botany and zoology) or a bachelor’s degree in pharmaceutical 


i 2 
or industrial chemistry or chemical technology. 


37. Data relating to the number of scientists turned out by Indian universities 
A j ating 


between 1910 and 1955 are given in Tables 3 and 4 in the Appendix. It would be seen that 

31,880 scientists were turnod out, as defined above, during a period of 47 years from 1910 

to 1956 The average annual outturn of scientists was only 77 in the quinquennium 1910- 
990. age a 


1914 before the first world war, and had increased to 588 during 1933-39 just before ihe second 

world war. There was very little increase during the war, and progress ed a till a 

or 1950. However, during the period of the Sl De: Plan, the number had more than 
875 i 5 809 in 1956. 
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schools, education bocamo access! 


mediate examination, Put 
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only in 1909. The number 16,218 coming out after independence, in nine years from 


1948 to 1956, was thus greater than the total outturn during the whole period before 
independence. 


39. The distribution between different subjects has remained remarkably steady; 
and it can be seen from the two bottom lines of Table 3 that the pattern during the whole 


period from 1910 to 1955 was very similar to that in the year 1955. In India, chemists and 


chemical technologists form nearly a third of all scientists; mathematicians, including statisti- 
cians, nearly a fourth; physicists a fifth; and botanists and zoologists less than a tenth each; 
with geologists only a little over a twentieth. I may, however, add that since 1955, great 
emphasis is being given to training in geology and the number of qualified geologists is 
increasing rapidly. "This has been the direct result of a decision to expand the prospecting 


of minerals and geological investigations to promote the exploitation of domestic resources 
of minerals. 


40. The outturn of engineers with degrees at the university level and with diplomas 
from engineering institutions is shown for quinquennial periods from 1915 to 1949 in Table 
5 in the Appendix. More detailed figures are given for both enrolment and outturn of 
engineers for the périod 1951-52 to 1958-59 in the next Table 6. The outturn of engineers 
had increased to some extent in the 1920’s but slowed down during the economic recession 
of the 1930's and was somewhat stimulated by the increasing 
the war. Conditions continued to be more or less stationary after independence and during 
the period of the First Five Year Plan (1951-56). This was only natural because there was 
very little progress in industrial production during the First Five Year Plan. 

4l. 


production in the 1940's during 


There was, however, a complete change in outlook in the Second Five Year 
Plan (1956-61) in which great emphasis was placed on industrial development. The need of 
à large increase in the number of engineers and technologists was clearly appreciated and 
Steps were taken to expand facilities for technical training. The effect can be seen from the 
rapid expansion of enrolment; this had increased by only about 25 percent upto 1954-55, 
but rose from 15,334 in 1955-56 to 31,018 in 1958-59 or more than doubled in three ye 


ars. 
Admissions to degree level courses in engineering and technol 


ogy increased from about 
6,000 per year in 1955-56 to 11,000 in 1958-59, and are expected to rise to 13,000 in 1960-61. 


42. Medical personnel is also receiving attention. The total number available 
in 1956 was estimated at about 71,600 qualified persons, of whom 38,400 were licentiates 
(with four year training) and the rest university level graduates. The licentiate (or four year) 
course was abolished after independence and all qualified medical personnel now receive 
university level training. The average rate of attrition has been estimated at about 
2.5 percent per year out of which about 2 percent may be attributed to death and 0.5 


per 
cent to retirement on account of old age. If the grow 


th of population is about 1.8 or 2 per 
cent then an increase of the order of 4.5 per cent per year or at least; 3,000 per year would be 
required to maintain the present availability of 176 qualified doctors per million persons.! 
It may be noted, however, that the distribution of qualified medical personnel is extremely 
uneven; and possibly only about one-tenth or one-eighth of all qualified persons reside in 
rural areas although the rural areas have roughly five times the urban population. The 


availability also varies very widely between the different States of India. It is intended to 
provide greater facilities for medical training, and to expand the health services during the 
Third Five Year Plan. 


gi + "Man-power Studies No. 15: Doctors in India" (Perspective Planning Division, Planning Coins 
mission, New Delhi, August, 1959). 
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EXPANSION OF RESEARCH ACTIVITIES 


43. The expansion of research activities can be seen from the budget of the three 
quasi-government research councils, the Indian Council of Agricultural Research (ICAR), 
the Indian Council of Medical Research (ICMR), and the Council of Scientific and Industrial 
Research (CSIR) which were all started before independence, and the Atomie Energy Com- 
mission which was started after independence and is a government agency. From the budget 
of these four organizations, given in Table 7 in the Appendix, it would be noticed that the 
total expenditure has gone up from about Rs. 11 million! in 1948-49 to about Rs. 134 million 
in 1959-60 showing an increase of over twelve times in eleven years. The budget expansion 
has been the biggest (nearly fourteen times) in ICAR, but a good deal of this expenditure is 
of a developmental rather than a research type. The increase in expenditure in ICMR 
for medical research of about seven times, and in CSIR for scientific and industrial research 
of about ten times, give some idea of the greater emphasis on research.? 


THE PRESENT POSITION 


44, Since independence there has also been a good deal of expansion of the normal 
activities of the scientific departments and institutes of Government such as the Survey 
of India, the Geological Survey, the Meteorological Department, the Indian Forest Ressarch 

esearch Institute, the Indian Veterinary Research 


Institute, the Indian Agricultural R n V 
Institute, the Central Water and Power Board, and various other institutes, departmental 


laboratories, and research units under the Central and State Governments. The total ex- 
s " 
penditure e research may have increased seven or eight times. Government grants to the 
ii ientific institutions have also been appre- 
Universities and the private (non-government) scientific ins a pp 


ciably increased; but these still form a very small part of the total expenditure on research. 
iS v m ? 


This is not satisfactory. 

5 "ears systematic attention is being given to scientific and technical 
a. ux rencies have been created in Government; and a Standing 
y has been set up for Man-power. The world shortage of 
however, created a special difficulty. A considerable 


number of able Indian scientists are now working oii od bas T d di 

: active terms and conditions of service. This has led to a very curious situa- 
d the more attractive like the USA, for example, have taken away some of the able 
tion, An advanced county ing American specialists in the same subject field to work 
s and are sending nicalaid. This is far more expensive and less effective. 
help India to retain and make the best use of her own 


man-power for which separate à 
Committee of the Central Cabin 
scientific and technical personnel has, 


Indian specialist: 
E x L " 
in India under various schemes of te 


A more rational approach would be to 


sorentigte, NEED OF STRUCTURAL CHANGES 


i i i rch took genera, shap in India 
Tg: rization É scientific and technic al resea t 
46. The organı ation O er e 


" y 7 adly t 
E iod. On the surface, the pattern of development was broadly the 
eni di: uw MU ountries. There was a threefold structure: firstly, government 
same as in the Western C ries. 


M seco: y, univ sities and priv 
goncres and institutes; Sec ndly, unt ersit | 
ASSOCIA jons primarily for meetings. 
a t g 


1 countries of West Europe and America, thi 
ec 


ate scientific institutions; and, thirdly, 
conferences, and publications. In 


private societies and e development of research 


the highly industrializ 


cents & proximately. . 
1 One Indian rupee = 0:21 sins do 1948 — 100, did not increase very much, and was 
chclesale prr 


ienti: i d, there was not much change 
2 The index mumba eg, " as the salary of 195000 aro broadly compara e 
about 110 cr 115 in 1 or raros in 1948- 


in the cost structure; and expen! 
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had taken place mostly outside Government until the first world war in UK, and the second 
world war in other countries. In consequence, a durable structure of research had come 
into existence in the universities, scientific institutions, and industrial laboratories which 
were mostly financed from private sources. Sound scientific traditions with standards of 
criticism and evaluation were thus built up and were being maintained independently of 
Government. 

47. In the socialist countries in Europe, before revolution, there was an older 
fabric of science broadly on the pattern of the countries of Western Europe. After revolu- 
tion, all funds for research began to come from Government; and a very wise policy was adopted 
to establish autonomous Academies of Science and to make research agencies in universities 
and scientific institutions as free as possible from official control. This is also true of China, 


In the countries of both the Eastern and the Western blocks, scientists enjoy 


a great deal of 
autonomy. . 


48. The position in India is somewhat different. Most of the research expenditure 
is incurred in Government or quasi-government agencies. Very little or practically no 
research funds are available from private sources. The universities and private scientific 
institutions thus have to depend almost entirely on Government grants. There has not been 


enough time to build up a strong and independent tradition of scientific criticism 


and eva- 
luation. 


The administrative machinery of Government continues to be highly 
lized with a great deal of secretariat control in details, partly bec 
over from an alien Government and partly because of the lack 
Tn this situation there are serious dangers of scientific progress being 
pattern of hierarchical authorities. There is no difference of opinio 
decentralization, but, in practice, progress has been very slow. 
decentralization and lessening of bureaucratie control would come only with increasing 
economie maturity. But administrative rigidities may continue to hamper economie 
progress, while the lack (or a slow rate) of economie growth would tend to preserve such 
rigidities. This is one of the peculiar antinomies of the Indian situation. 
49. It is not clear whether the Western structure of science is re 
Indian conditions. As in a political democracy, 
proper content, the form itself may crumble. 
it is possible to establish in an effective w. 
in the socialist countries. 
suited to Indian needs. 


centra- 
ause the system was taken 
of economic development. 
hampered by the pervasive 
n about the urgent need of 
Tt is possible that effectivo 


ally suitable for 
the form alone is not enough; without the 
On the other hand, it is also not cle 
ay the structure of science which h 
A most urgent problem is to develop an organi 


ar whether 
as been adopted 
zation of science 


= HOPEFUL FEATURES 

50. In India there is growing appreciation of the need 
pansion of scientific work has become more rapid from the perio 
Plan when the intimate connexion between scientific progress and economic de 
began to be properly appreciated. In principle, it is now generally 
gramme of applied and developmental research should be directed 
national planning. It is also being appreciated that applied and 
must be based on fundamental research in which a great de 
and methods must be given to scientists to enable them to do their most fruitful 
work. Prime Minister Nehru has given a great lead by his personal association with 
scientific meetings and associations. Conditions are in many ways favourable for the 


progress of science but there are also internal weaknesses and dangers which can be overcome 


only through seriousness of purpose and integrity of thought 
scientists themselves. 


of scientific progress, Ex- 
d of the Second Five Year 
velopment 
aecepted that the pro- 
towards tho needs of 
developmental research 
al of freedom of choice of Subjects 


and action on the part of the 
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Appendix 


TABLE 1. NUMBER OF EDUCATIONAL INSTITUTIONS IN INDIA BY TYPE 
WITH INDEX NUMBER OF INCREASE BETWEEN 1947-48 AND 1956-57 


index based on 


number of institutions 1947-48 1951-52 

type of institution = 100 = 100 

1947-48 1951-52 1956-57 1951-52 1956-57 1956-57 
(1) (2) (3) (4) (5) (6) (7) 

higher institutions 

l. universities 16 29 33 181 206 114 
2. hoards of education 5 9 12 180 240 133 
3. research institutions na, 20 41 — = 205 
4. arts & science colleges 459 552 713 120 168 140 
480 610 859 127 179 141 


colleges for professional and 
technical education 


6. agriculture 12 
forestry 3 

8. engineering 11 
9). technology 6 
10. medicine 24 
ll. veterinary science 5 
12. education : training 38 
13. physical education a 
l4. commerce 18 
15. law 25 
16. others ES 
l7. sub-total (2) 132 

colleges for special education 

18. music, dancing & fine arts es 
19. home science gc 
20. oriental studies N 
21. sociology 4 
22. others e 
23. sub-total (3) a 


612 


5. sub-total (1) 
ee A a ee 


16 25 133 208 156 
4 3 133 100 75 
31 47 282 427 152 
4 7 67 117 175 
42 99 175 413 236 
10 14 20 280 140 
55 133 145 350 242 
1 10 — — 143 
22 28 122 156 127 
22 29 147 193 132 
T 4 — = 400 
214 399 162 302 186 
14 27 em m 193 
2 — — — -— 
49 79 = aa 161 
3 6 Me c 200 
— 10 = — ek 
68 122 zoe 179 
892 1,380 s ae 155 
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TABLE 1. NUMBER OF EDUCATIONAL INSTITUTIONS IN INDIA BY TYPE WITH 
INDEX NUMBER OF INCREASE BETWEEN 1947-48 AND 1956-57— Continued 
—————————————————————————— 


index based on 


number of institutions 1947-48 1051.52 
type of institutions = 100 = 
1947-48 1951-52 1956-57 1951-52 1956-57 1956-57 
(1) (2) (3) (4) (5) (6) 7 

schools for general education 
25. high/higher secondary 4,076 8,063 11,805 198 290 146 
26. middle 8,823 14,576 24,486 165 278 168 
27. primary 140,794 215,036 287,298 160 204 134 
28. pre-primary — 330 769 — — 233 
29. sub-total (4) 153,693 238,005 324,358 155 211 136 
schools for vocational and 

technical education 
30. agriculture 15 37 94 247 627 254 
31. forestry — 1 4 — — 400 
32, engineering 5 27 68 540 1,360 252 
33. technical & industrial 504 427 644 85 128 151 
34. medicine & vet. science 20 45 116 225 580 258 
35. teacher’s training 529 802 916 152 173 114 
36. physical education — 188 36 =$ as 19 
37. arts & crafts 15 352 304 2,347 2,027 86 
38. commerce 302 583 829 193 274 142 
39. others — 1 11 -— — 1,100 
40. sub-total (5) 1,390 2,463 3,022 177 217 123 

schools for special education 
41. handicrafts 48 84 98 175 204 117 
42. social work — 14 44 — — 314 
43. music, dancing & fine arts — 131 184 E — 140 
44. oriental studies — 3,358 3,322 — — 99 
45. reformatory 13 21 37 162 285 176 
46. social (adult education) 6,536 43,463 44,058 665 674 101 
47. others 2,261 923 1,327 41 59 144 
48. sub.total (6) 8,858 47,994 49,070 542 554 102 
49. total : schools (7) 163,941 288,462 376,450 176 230 131 
50. total recognised institutions 164,553 289,354 377,830 176 230 131 
51. total un-recognised institu- 

tions 6,508 7,164 4,806 110 74 67 

52. grand total (S) 171,001 296,518 382,636 173 224 129 


Source : Ministry of Education, and Perspective Planning Division, Planning Commission. 
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RECENT DEVELOPMENTS IN THE ORGANIZATION OF SCIENCE IN INDIA 
TABLE 2. ENROLMENT AND OUTTURN OF TRAINEES IN INDIA BY SUBJECTS : 
number enrolled — 1956-57 index number passed 1955-56 index 
(000) number number 
percen- 1950-51 ercen- 1950-51 
1950.51 1956-57 tage = 100 1950-51 1955-56 P ngu = 100 
4 7 = 
4 a) (2) (3) (4) (5) (6) (7) (8) (9) 
intermediate & diploma 
1. science 90.9 156.2 20.06 172 27,343 41,341 15.98 151 
2. agriculture 1.6 6.1 0.78 381 673 1,245 0.48 185 
3. engineering & 
zu technology 8.2 96.8 3.45 327 — 2,007 — 4977 — 1.92 246 
4, sub-total 100.7 189.1 24.39 188 30,043 47.503 18.38 158 
5. arts & commerce 182.1 278.4 35.76 211 65,186 111,155 42.94 171 
p 6. total intermediate & 
diploma 232.8 467.5 00.05 201 96,229 158,718 61.32 167 
degree level 
N fu "Galeno. [pae] 31.5 54.4 6.99 173 10,407 14,947 5.78 144 
S. science (honours) 486 ZO 9:91 15s 
9. engineering & 7 : 
technology 10.1 17.7 2.27 175 1,773 3,816 1.47 215 
a b 57 1,923 3,074 1.19 160 
2 10. medicino & veterinary — 19.3 24.0 3208 23 j 3 
3 137 1,041 893 0.34 86 
li. agriculture 2.7 3.7 0.48 T 
5 2 .25 5 
12, sub-total 59.6 99.8 12,82 167 15,930 3,939 9.25 150 
it x 3 232.51 204 34,543 62,100 _ 23.99 180 
13. arts & commerce 85.8 175.3 5 
5 5.3: 189 50,473 86,039 33.24 170 
14. total degree level 145.4 275.1 35.33 
master's degree 
8.2 1.05 174 1,398 2,539 0.98 182 
15. science ee E 88 148 0.06 168 
.6 0.08 300 : 
g 16. engineering 0.2 x 
17. medicine & veteri- n 0.15 400 117 202 0.08 173 
nary 0.3 E 
1 078 0.08 150 143 152 0.06 106 
18. agri ^ 9. í 
agriculture ma oe 189 1746 3,041 1.18 174 
è 19. à 5.6 $ ý 
9. sub-total : ET 1.50 334 3,193 9,071 3.50 284 
20, i 3. i 
Sas "TENERO ia 3584 974 — 0.76 55. 
T 12.2 E À 
21. arts, commerce, law 3m 4.62 169 8,523 14,086 5.44 165 
> 1.3 . 3 
22. total master's degree 3 6 100.00 195 154,225 258,843 100.00 168 
778. » 
i ` 23. grand total 399.5 
i E 
Commission. 
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TABLE 3. NUMBER OF SCIENTISTS TURNED OUT BY INDIAN UNIVERSITIES: 1910- 955 


number of degrees awarded in 


all subjects 
SN Š mathe- physics geology chemistry botany zoology 
matics 
(1) (2) (3) (4) (5) (6) (7) (8) 
1. 1910-1955 28,947 1,533 5,897 1,552 8,669 2,497 2,799 
2. 1910-1914 385 133 89 26 97 21 19 | 
3. 1915-1919 832 391 220 25 112 18 36 
4. 1920-1924 917 269 181 30 338 60 49 
5. 1925-1929 1,923 516 399 47 449 245 267 
6. 1930-1934 2,784 840 630 179 553 280 302 
7. 1935-1939 2,938 819 647 183 739 264 
8. 1940-1944 3,378 882 730 200 980 282 
9. 1945-1949 4,375 1,074 800 294 1,588 294 
10. 1950-1954 8,756 1,976 1,668 413 2,966 781 
1l. 1948 925 234 162 63 345 61 60 
12. 1949 939 227 176 78 333 58 67 
13. 1950 1,083 240 192 74 395 81 101 E 
14. 1951 1,444 292 221 71 598 105 157 ! 
15. 1952 1,693 373 346 72 551 152 199 
16. 1953 2,104 465 411 88 711 188 241 
17. 1954 2,432 606 498 108 711 255 254 
18. 1955 2,659 633 533 155 857 222 259 
percentage L d 
19. 1910-1955 = 100 100.0 26.0 20.4 5.4 29.9 8.6 9.7 
20. 1955 = 100 100.0 23.9 20.0 6.8: .— 32.2 8.4 9.7 


TABLE 4. NUMBER AND ACCUMULATED TOTALS OF OUTTURN OF SCIENTISTS FROM 
INDIAN UNIVERSITIES : 1910-1956 


number of degrees awarded index number 


accumulated percentago 
year 1910-14 = 100 total number col. (5) 
total average col. (2) 
per year ' 
m @) (3) m (5) e 
1. 1910-1914 385 17 100 385 1.2 
2. — 1915-1919 832 166 216 1,217 3.8 
3. — 1920-1924 917 183 238 2,134 6.7 
4. 1925-1929 1,923 385 5 5 ' 
5. 1930-1934 2,784 557 793 RA i 
6. 1935-1939 2,938 588 164 9.779 30.7 
7. — 1940-1944 3,978 676 878 13,157 41.3 
3 B E 
8. 1945 786 786 1,021 13,94: 
9. 1946 824 824 1,070 1470 49.3 
10. 1947 901 901 1,170 15,668 49.2 
mis 1948 925 925 1,200 16,593 ` 
92. Ps „5 
12. 1049 939 939 1,219 et FO 
; 1950 1,083 1,083 9,406 18,615 58.4 
14, 1951 1,444 1,444 1,875 
j j 20,059 
n Ts 1,693 1,693 2,199 21,752 face 
. 2,104 2,104 2,732 23,856 74.8 
17. 1954 2,432 5 
aa ,432 2,432 3,158 20,288 
D Aen 2,659 2,659 3,453 28,947 A 
2,933 2,933 3,809 31,880 100.0 
Source : “Man-power Studies No. ienti | 
- 16 : Scientists i ia” i i ivisi i 
nisi, duly e ntists in India" (Perspective Planning Division, Planning Com. 
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TABLE 5. OUTTURN OF DEGREE AND DIPLOMA HOLDERS IN 
ENGINEERING AND TECHNOLOGY IN INDIA: 1915-1951 


index 

number ‘average number 

year M m4 total annual 1915-19 
degree diploma outturn — 100 
(1) (2) (3) (4) (5) ae) 
1. 1915-1919 568 1,703 2,271 454 100 

2. 1920-1924 771 1,902 2,673 535 118. 
3. 1925-1929 1,619 4,322 5,941 1,188 262 
4. 1930-1934 2,190 5,397 7,587 1,517 334 
5. 1935-1939 2,901 5,331 8,232 1,646 362 
6. 1940-1944 3,765 6,280 10,045 2,009 442 
7. 1945-1940 5,965 7,404 13,369 2,674 589 
8. 1947-1948 1,251 1,393 2,644 2,644 582 
9. 1948-1949 1,544 1,473 3,017 ] 3,017 664 
10. 1949-1950 1,896 1,757 3,653 3,653 804 
11, 1950-1951 2,301 1,700 4,001 4,011 883 


Source : Man-power Studies No. 5: Engineers in India 1955 (Perspective Planning 


Division, Planning Commission, October 1957). 


LMENT AND OUTTURN OF DEGREE AND DIPLOMA HOLDERS 


IN ENGINEERING AND TECHNOLOGY IN INDIA : 1951-1959 


index number 


degree diploma total 1951-52 = 100 
e| 
— intake  outturn intako outturn intake ^ outturn intake ^ outturn 
(1) (2) (3) (4) (8) (6) (7) (8) (9) 
1951-1952 4,788 2,693 6,216 2,626 11,004 5,319 100 100 
51-1952 i 3 
1952-1953 5,184 2,956 6,499 2,654 11,683 5,610 106 105 
p i p 27 - 
1953-1954 5,450 2,880 7,213 2,747 12,008 5,027 115 106 
E 125 12. 
1954-1955 5,468 3,207 8,313 3,397 13,781 6,604 4 
8,089 139 152 
7 9,397 4,072 15,834 R 
1955-1956 5,037 4,017 s à 
1956-1957 6,367 4,293 9,899 4,075 16,266 8,368 148 157 
1958 ama 4,290 15,995 5,034 25,773 9,324 234 175 
indes : 4,571 19,932 6,021 31,018 10,592 282 199 


1958-1959 11,086 


Parliament: Lok Sabha No. Education 21.7 on 10 August 1959. 


83 


SANKHYA : THE INDIAN JOURNAL OF STATISTICS : SERIES B 


TABLE 7. EXPENDITURE ON RESEARCH IN MILLION OF RUPEES 
AND INDEX NUMBER WITH 1948-49 — 100 


Llc. e — ———— !————B A ERE 


sub- sub- 

year ICMR ICAR CSIR total AEC total ICMR ICAR CSIR total total 
(2)--(3) current (5)+(6) col. (5) col. (7) 
+(4) 


(1) (2) (3) (4) 6) (6) (7) (8) (9) (10) (11) (12) 


expenditure on research (in million rupees) index number based on 1948-49 =100 
1948-49 1.0 2.6 7.2 10.8 — 10.8 100 100 100 100 100 
1949-50 1.2 2.3 11,2 14.7 — 14.7 120 888 156 136 136 
1950-51 1.5 2.4 16.0 19.9 — 19.9 150 92 222 184 184 
1951-52 1.3 3.9 17.8 23.0 — 23.0 130 150 247 213 214 
1952-53 1.7 3.2 20.9 25 — 25.8 170 123 290 239 238 


1953-54 1.5 5.1 19. 


oo 
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1954-58 1.9 6.8 18.7 27.4 8.2 35.6 190 262 260 254 330 
1955-56 — 2.9 6.5 22 32.1 15.2 47.3 290 250 315 297 439 
1956-57 3.3 17.9 28.0 49.2 17.8 67.0 330 688 389 456 620 
1957-58 5.7 923.7 35.5 64.9 23.8 88.7 570 912 493 601 821 
1958-59 5.2 29.2 50.7 85.1 28.5 113.6 520 1123 704 788 1052 
1959-60 7.2 35.0 61.5 103.7 30.0 133.7 720 1346 854 960 1238 


total 34.4 138.6 310.0 483.0 123.5 606.5 


ICMR = Indian Council of Medical Research CSIR = Council of Scientific & Industrial Research 
ICAR = Indian Council of Agricultural Research AEC—Atomie Energy Commission, current expenditure 
Source: Central Statistical Office, Government of India, 


BIBLIOGRAPHICAL NOTE 


I have used a number of standard publications and may mention two books which give a good 
deal of information, namely, The Progress of Science in India during the Past Twenty-five years (Indian 
Science Congress Association, Calcutta, 1938); and A History of Education in India by Syed Nurullah 
and J. P. Naik (Macmillan & Co., second edition, 1957). I am grateful to the Central Statistical 
Organization, the Perspective Planning Division of the Planning Commission, and tho Indian Statistical 
Institute for colleeting and processing some of the statistical data. 
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A STUDY OF CHILD HEALTH DURING 
THE FIRST YEAR OF LIFE 


By 8. JANARDAN POTI and SUDDHENDU BISWAS 


Indian Statistical Institute 


SUMMARY. A survey of 560 in-patients of the maternity ward of R. G. Rar Medical College 
Hospital admitted in 1959-60 was conducted to study maternal and infant health conditions in the "a 
of city population who usually seek hospital aid. Each patient was interviewed only once and the infor- 
mation collected at the time of interview supplemented by the information obtained from the hospital 
records provided the necessary data for this study. This paper deals only with the data relating to infant 
health such as infant mortality, morbidity and development and the factors associated with them. The 


data on maternal health conditions and the associated factors collected in this enquiry shall be dealt 


with in a subsequent paper. 
SooPE AND COVERAGE OF THE ENQUIRY 
an increasing tendency among all sections of the city 


population to avail of modern methods of medical care. Hospitals are the only large 
institutions from which one can obtain medical treatment free of eost or for a nominal 
charge and bulk of the city population being extremely poor, seek hospital aid for its 
cheapness, if not for any other virtue. ‘This is particularly true in the case of patients 
seeking obstetrical care. A striking feature observed in recent times among such 
cases is the rapid increase in the proportion of normal deliveries. This, however, 
does not imply that hospital admissions are representative of the general gravid popu- 
lation, Nevertheless, the authors are of the view that the hospital cases provide a 
very useful frame for the selection of a sample for the study of maternal and child 
health. The hospital records contain valuable information on conditions obtained 


nd type of operation performed. Besides these, the 


during pregnancy and labour ar 3 : 
d infant death occurring during ihe lying-in period 
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in future large-scale investigations. 


The present stud. 
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unbooked: It is virtually impossible to send investigators all over the district to 
contact such cases. Further, these cases were mostly admitted on emergency grounds 
and as such cannot be considered as representative of the normal gravid population. 
"Therefore, it was decided to exclude these cases from the coverage of this enquiry. 
Also, those cases with incomplete addresses had to be dropped for obvious reasons. 
For this study, therefore, the frame of reference for the selection of the sample had to 
be restricted to cases recorded in the hospital admission register with clearly identi- 
fiable Caleutta addresses. As a consequence of such a restriction a large proportion 
of the emergency cases have been excluded. What is left over for the selection of the 
sample is expected to be more approximate to the gravid population of such social 
classes as usually resort to hospital aid. 


There is still another aspect in which hospital cases vary from the usual gravid 
population and that is in the inordinately large proportion of primi-gravida cases. 
In order, therefore, to bring the sample cases in conformity with the general gravid 
population, a smaller sampling fraction was adopted for the primi-gravida cases. 
The following table gives the percentage distribution by parity of cases (excluding 


abortions and still births) selected in the sample and in the reference frame described 
earlier. 


TABLE 1. PERCENTAGE DISTRIBUTION OF CASES BY PARITY 
IN THE SAMPLE AND REFERENCE POPULATION 


———————— 


3 percentage 
parity 
sample reference 
population 
(1) (2) (3) 
1 98.2 35.2 
2 15.0 11.3 
3 15.0 ILT 
4 10.6 12.5 
5 7.6 9.8 
6 and above 23.6 19.5 
100.0 100.0 i 


*Reference population comprises of all cases with Calcutta 
addresses excluding abortions and still births. 


Still births and abortions were treated as a separate category in this study 
The two main objectives of this enquiry were (a) to study the association between the 


post-natal complications as recorded by the investigators and the conditions prevail- 
ing during the ante-natal period and labour, and (b) to study the infant health ipn 
or (morbidity, mortality and development) as revealed in the survey and its relation 
Oo birthweight (as recorded in the hospital) and social st 


atus, housing conditi 
maternal and infant diets etc. (as obtained by survey). : ge. 
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The first objective requires that mothers are contacted during or i i 
after puerperium to ensure the accuracy of the reports on eui MEI 
tions of the mothers. Further, as it is customary for daughters to go to their parents’ 
home for their confinements and return to their husbands a few months after delivery 
a large number of cases are likely to be lost if the enquiry is instituted long after T 
date of delivery. On the other hand, the second objective could be achieved satis- 
factorily only if for at least an adequate number of cases the contacts are established 
after the infants had a full year’s exposure. This dual purpose could have been easily 
achieved if all the cases admitted in the year preceding the survey and included in the 
reference frame were covered by the enquiry. But in view of the limitations imposed 
by the resources at our disposal we resorted to the choice of a sample based on an 
optimum distribution of exposures. The following table shows the distribution of 
sample cases according to the time of contact for investigation. 


TABLE 2. DISTRIBUTION OF CASES BY TIME OF CONTACT 


time of contact percentage of 


(no. of months after delivery) cases 
(1) (2) 
upto 3.5 40 
3.5-7.5 21 
7.5-12.0 39 


REGN e ME eee a 


Also, it was essential for the purpose of obtaining reliable estimates of the 
association between post-natal complications. and conditions prevailing during preg- 
naney and labour that some sort of stratification was effected at the very outset. 
es for which the hospital records showed pregnancy compli- 
cations and/or obstetrical complications and/or instrumental deliveries were grouped 
together into one stratum and the remaining cases, for which, no such abnormalities 
were recorded, were grouped together into another straumi and » smaller sampling 
fraction was adopted for the normal eases. The giae table gives the proportion 
of normal cases in the sample and reference population by parity groups. 


JASES IN EACH PARITY 
ORTION OF NORMAL CA! 
Pan LE AND REFERENCE POPULATION 


For this purpose all cas 


TABLE 3. 
GROUP AMONG SAMP 


percentage of normal cases 


parity sample reference 
c population 

al) (2) (3) 
29.1 30.3 
1 52.7 16.2 
? 62.7 64.4 
3 62.3 75.3 
= 52.9 78.1 
5 2 77.1 

€ 54. 
.8 58.9 
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A number of patients who came from outside Calcutta had referred to some 
relatives’ addresses within Calcutta, although they did not stay there after they were 
discharged from the hospital. Of the 670 patients with Calcutta addresses entered 
in the hospital admission register and selected for the survey 110 (16%) proved to be 
so when the male investigators attempted to contact them. These 110 cases were 
treated as outsiders and no attempt was made to collect any information regarding 
them. Again among the remaining 560 patients who stayed in the city after leaving 
the hospital, 121 left for their own homes before the male investigators could contaet 
the households. In such cases, the male investigators merely obtained the information 
on the survival of the infants for the period of stay of the patients in the city or for 
such time as the informants could accurately report. The remaining 439 patients were 
found to be residing in the selected households at the time of the male investigators' 
visit. The investigators then secured the entire information required in the house- 
hold schedule from the head of the household and fixed up an appointment for the 
subsequent visit of the nurse. Unfortunately, 17 of these patients left the household 
before the nurses could contact them for filling up the patient schedule. The following 
table gives the distribution of patients by the type of information collected. 


TABLE 4. DISTRIBUTION OF PATIENTS BY TYPE OF INFORMATION 


COLLECTED 
patients left ` patients3 
nature of present in 
termination beforet after? both visits 
(1) (2) (3) (4) 
abortions 9 0 33 
still births 9 0 13 
live births 106 17 376 
(4 twin births) (16 twins and 1 triplet) 
all terminations 121 17 422° 


1 Male investigators: only infant survival known after. 

2 Male investigators visit but before nurses visit: only household schedule 
filled up. 

3 Information complete; both household and patient schedules filled up. 


a Of the 422 cases, for which patient schedules were filled up, 35 (27 live 
births and 8 abortions) were rejected as the reliability of the information 
obtained by the nurses concerned was questionable. The field work 
of this nurse was discontinued. 


2. METHOD OF ENQUIRY 
This enquiry was conducted in two phases. In the first phase, male investi- 
gators contacted the selected households and enquired first, whether the patient stayed 
in the household after leaving the hospital and whether she was still staying in the 
household. Tf she has left the above household after staying for some time, the infor- 
mant was asked to report about the survival of the child for the period me which he 
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could furnish reliable information. In the majority of such cases, the informants were 
close relatives of the patient (father, brother, etc.) and were able to report the. condi- 
tions up-to-date. In case frequent communications with the patient's family were 
lacking the survival of the infant only for the period of stay of the patient in the given 
address was noted. If the patient was continuing her stay in the same household at 
the time of the male investigator's visit, then the household schedule was filled up. 
This schedule furnished information about the age, sex, educational status, occupation, 
income ete, of all the members of the household (including the patient and the child). 
Further, the partieulars about the migratory status of the household and housing 
conditions were also obtained. A facsimile of the household schedule is given in the 
appendix. 

The second phase of investigation was carried out by interrogating the patients 
themselves. For this purpose six nurses were given intensive training by the medical 
adviser to this survey. Fortunately, these trained nurses could establish cordial 
relations with the patients which were helpful in eliciting the honc required 
in the patient's schedule. The items of information entered in the patients Lo 
have been broadly grouped as (a) amenorrhoea, lactation and new conceptions: (b) 
ante-natal and post-natal visits; (c) maternal and infant dick: (d) previous bre m 
and hospitalisation; (e) maternal health: (i) ante-natal complications are OMS i 
Patients (hospital findings were entered separately ia field SY. 2 n poe x a 
complications and medical care; (iii) chronic conditions; (f) infant's health : (i) bir 


ation period (entered from hospital records); (ii) survival and if dead, 


weight and gest ie a pen 


cause of death; (iii) morbidity and medical care; (iv) 


i itting : standing). 
at the time of dentation, sitting and standing) 


A facsimile of the patient’s schedule is also given in the appendix. 


been divided into two parts, one dealing with infant and the 
Tn the present paper, the results presented are concerned 
cerned with maternal conditions shall be dealt 


This study has 
other with maternal health. 
with infant health only and those con 
with in a subsequent paper. 


3. INFANT HEALTH: STATISTICAL ANALYSIS AND RESULTS 
. NFAN i " 
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TABLE 5. DISTRIBUTION OF LIVE BIRTHS BY TIME OF VISIT 


time of visit number of infants time of visit number of infants 
(after delivery) (surviving or dead) |(after delivery) (surviving or dead) 
(week) (months) 
1 30 6 21 
2 14 7 30 
3 k 13 8 23 
4 21 9 22 
(months) 10 19 
2 64 11 40 
3 68 12 98 
4 40 
5 


18 total 521 


If the infant was surviving at the time of visit, its exact exposure upto that 
date is known from the date of birth entered in the hospital records. If, however, 
the infant died, his age at death is entered in months by interrogating the mother. 
If the mother had left before she was contacted, the male investigator obtained the 
information of infant’s survival upto a specified period from the household head. 

The infant mortality rate adopted in this study is based on the actual expo- 
sures. Consequently, the statistical analysis became quite laborious when we 
attempted to relate the infant mortality to a variety of social and environmental 
factors. The line of analysis adopted is given below. 


Line of analysis. Let n; be the total number of contacts made between 
(i— 1)-th and i-th month and of this let S; be the number surviving at the time of visit 
and let d; (j = 1, 2 ... i) be the number who died between (j—1)-th and j-th month. 
Each one among the S; survivors contributed a unit exposure to each of the successive 
months (0—1), (1—2), and ... [6—2)—(i—1)] and a partial exposure in [Ki—1)—(i)] 
month. For the sake of simplicity the above partial exposure in [(i—1)—i] month 
is regarded here as a unit exposure. Moreover, each one of the infants who died in 
[(j—1)—j] month of life contributed a unit exposure in each of the succe 
upto the month [(j—1)—j]. Further, each one 
caleulating the survival ratio from (j—1)-th to j 


ssive months 
of them is reckoned as a death in 
-th month. 

Summing up the exposures contribute 


d by infants contacted at vari 
we have the tota] exposure in month [(& 


ous periods 
—1)—E] given by 
12 12 i 
Ep,.—XÀSX€xXx di 
i-k isk j=k 
and the total deaths in ((k—1)—k] month given by 


12 
Dra, k= » di 


isk 
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Thus the probability of survival from [(é—1)]-th to k-th month is given by 


i-k ick j=k 
XS +h Edy 
isk i=kj=k 


Calculating the successive survival ratios in this manner we obtain the pro- 


12 
bability of survival of the first year of life as the product II S; , ; and thus the infant 
k=] 4 
12 
mortality rate is given by 1000( 174 CL 'This procedure has been adopted 
;=1 


for all estimates of infant mortality rate discussed in the following paragraphs. 


Causes of infant mortality. The new-born infant having survived the stresses 
of birth and made the sudden change from complete physiological dependence to an 
extra-uterine life now has to adopt itself to the stresses and strains that go with an 
independent existence. How far it succeeds in this struggle is partly determined 
by the factors of the external environment and partly by the child’s inherent ability 
to cope with the antagonistic influence of such factors. A number of infants are so 
devitalised even at the time of birth that there is only a slender chance of their 
surviving the first few days of life even with the best care that can be bestowed. The 
birth of such weak babies are mostly ascribable to causes present before or during 
birth. The external environment cannot, of course, affect the foetus directly. But 
indirectly it affects the foetal development in a variety of ways gud also brings about 
the termination of pregnancies before term. It has been shown in à number of studies 
condueted elsewhere that poor social conditions and poor physique and health among 
mothers are important predisposing factors of prematurity. Added to hus omn 
poverty and squalor that affect the overwhelming majority of the population in India, 
the utter lack of obstetrical and ante-natal facilities swell the number of premature 


and devitalised infants in this country. 


Studies conducted in UK and othe 
| of life are mo 
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The present study conducted by us also reveal that the majority of deaths in 
the neo-natal period are ascribable to causes present before or during birth, whereas 
those in the post-neonatal period are mostly caused by infections, malnutrition ete. 
In Table 6 the distribution of deaths by causes during neo-natal and post-neonatal 


periods obtained from our investigation is compared with that obtained for England 
and Wales by the Registrar General. 


TABLE 6. NEO-NATAL AND POST-NEONATAL DEATH RATES PER 1000 LIVE BIRTHS 
BY CAUSES 
—_—keS— —ČĖ— 


neo-natal death rate post-neo-natal death rate 


sl no. cause present England and cause 


present England and 
survey Wales (1959) 


survey Wales (1959) 


all causes 100.00 15.8730 all causes 42.30 6,3433 
prematurity causes of prenatal 

unqualified 28.85 3.6413 or natal origin 0.00 
birth injury with or 

without prematurity. 5.77 2.4698 


1.8009 
pneumonia 2.82 1.9753 


asphyxia or atlectasis 

with or without 

prematurity 19.23 3.5879 
toxaemia and other 


maternal conditions 
with prematurity 3.85 0.1509 


diptheria 2.82 0.0000 


bronchitis 0.00 0.4011 


toxaemia and other gastro-enteritis 11.28 0.3440 
maternal conditions 


without prematurity 3.85 0.0267 


congenital mal- dysentry 5.64 0.0054 
formations 1.92 2.8425 

haemolytic diseases other infections 2.82 0.4469 
of newborn with or 

without prematurity 0.00 0.4742 


haemorrhagic 
diseases of newborn 
with or without 


prematurity 0.00 0.2859 

diarrhoea of the newborn other specified diseas 2.82 

with or without a VIS = a 
prematurity 3.85 0.0588 
pneumonia of the 

newborn with or without 

prematurity 3.85 1.0018 
illdefined diseases of 

hewborn with or 

without prematurity 0.00 0.3887 
other conditions unknown 2.82 
with prematurity 0.00 0.1696 d 
other infections 5.77 0.2004 

other non-infectious 

diseases (specified) 0.00 


ymptoms and illde. 

fined conditions 

without prematurity 3.85 0.0174 | 

accidents 5.77 0.1523 | 

unknown 000€ | 
13.46 0.0000 


malnutrition 5.64 0.0094 


symptoms and 


illdefined conditions 5.64 0.0295 


accidents 0.00 0.5046 


0.0000 


0.4047 
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Despite the enormous difference in the absolute value of the rates between 
our series and that of England and Wales, there is a remarkable similarity in the 
distribution of deaths by causes. 


The environmental factors operate jointly in a defnite pattern set by the 
social circumstances and a precise assessment of the significance of each of these 
factors independently is beset with difficulties. An appropriate method of study 
in this situation should be to carry out the statistical analysis on the basis of multiple 
classification involving all the relevant variables. This was not possible in the present 
study because of the limited size of our sample. We had selected for this study only 
a few environmental factors which admitted precise classification of the subjects into 
markedly different categories and further no attempt was made to split the infant 
mortality rate into neo-natal and post-neonatal death rates. In the following para- 
graphs some of the important biological and environmental factors associated with 


infant mortality are discussed. 


Prematurity. The hospital records give both the period of gestation and the 
birthweight of the infants. Since it is difficult to elicit accurate information about 
the period of gestation, particularly from illiterate patients, greater reliance is placed 
in this study on the birthweight, which is obtained by direct measurement. In an 
earlier study (Mukherjee and Biswas, 1959) it was shown that among 1038 patients: of 
the R. G. Kar Medical College Hospital, who could precisely state the date of last 
menstrual period, the pregnancy was terminated before the 38th week in 30.5% 
cases and that among those the gestation period showed a remarkably close come 
pondence with birthweight. In view of the above finding and Toll wang the inter- 
national convention we have pted for this study the classification according to 


ado 
birthweight to represent different grades of maturity reached at the time of birth. 


ses selected for this investigation comprised solely. of those who 
js the hospital whereas the general hospital population 
ES H 

a number of outsiders of whom a large proportion 


were unbooked cases. Further the sample included proportionately he primi- 
gravida cases. Consequently, the proportion of prematurely born ep = D pa M 
was smaller despite the fact that abnormal cases Were given "E La ten 
selection (a variety of complications have been taken es rns > strati yg the 
cases as abnormal or normal and only a few of them um ai / e. ps goin 
factors of prematurity). The following table piyes the pak, ution of infants by 
weight in the general hospital population and in the sample. 


The 521 ca 
stayed in the city after leavir 
included, besides the city residents, 


s of prematurity conducted in certain hos- 

d Lewis-Fanning, 1951) have shown that in about half the 
"^ ttributed to obstetrical abnormalities of which the most 
x a and haemorrhage (25%), multiple pregnancy (20%) 
In the remaining half no satisfactory causes 
al and either an unexpectedly, small 
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TABLE 7. PERCENAGE DISTRIBUTION OF INFANTS BY 
BIRTHWEIGHT 


general hospital sample selected 


birthweight population for this 
(in Ibs.) (percentage) pomo 
(1) (2) (3) 

ia — 2.02 0.38 
2—3 1.00 1.15 
3—4 3.13 1.34 
4—5 10.02 3.64 
5—6 32.26 16.86 
6—7 36.21 33.52 
7—8 12.59 28.74 
8 and above 2.76 14.37 


baby was born or labour started prematurely for 
quite a number of babies were born after full term, although their birthweights were 
low. In about half the cases the pregnancies were normal. The incidence of pre- 
maturity was appreciably high among multiple pregnancies and 
ante-partum haemorrhage (accidental haemorrhage, 
abortions etc.) were reported. Curiously enou 
pre-eclamptie toxaemia cases was low. 


no obvious reasons. In our study 


among cases in which 
placenta previa, threatened 
gh the incidence of prematurity among 


TABLE 8. ASSOCIATION OF PREMATURITY WITH PREGNANCY COMPLICATION 
la cL QA ANIME 


premature infants! mature infants? 
conditions present before birth ——— 
number percent number percent 
(1) (2) (3) (4) (5) 


A pre-eclamptic toaxemia, 


eclampsia, hypertension 2 5.9 42 8.6 
B multiple pregnancy 9 26.5 28 5.7 
C multiple pregnancy 

with A 3 8.8 3 0.6 
D haemorrhage 

(antepurtum and 

threatened abortions) 3 8.8 17 3.5 
E cases without any of the 

above conditions 17 50.0 397 81.5 

E 34 100.0 487 99.9 


1 Birthwei 
irthweight below 5 Ibs. ? Birthweight 5 Ibs or higher, 
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MENS leue eet dp e 
gations, the one conducted in UK wail the E a Ce COM eo dani e 

à aj present one, is that about half the cases 
of prematurity arises from unexplained causes and it is mainly these that are shown 
up in the social class differentials. Mukherjee and Biswas (1959) have pointed out 
in their investigation that there were striking differentials in the incidence of pre- 
mauri at low gestation periods between patients admitted in paying and non- 
paying wards, the former including a greater proportion of those who could afford 
to pay. Marked differentials in the incidence of prematurity (premature infant being 
defined as one having birthweight less than 3$ lbs) have also been observed sail 
social classes in Great Britain. 

TABLE 9. INCIDENCE OF PREMATURITY BY SOCIAL CLASSES IN 
GREAT BRITAIN (Grundy and Lewis-Fanning) 


pe—— — A A mE omm LÀ 
social class 


land 2 3 4 5 all elasses 
(1) (2) (3) (4) (5) 
rate per 100 
live births 5.3 6.3 7.5 8.3 6.5 


In our study also a striking social class gradient in the incidence of prematurity 
was observed. Table 10 gives the percentage distribution of infants by birthweight 
in each of the following three social classes: I: (a) father matriculate or above (b) 


family income greater than or equal to Rs. 200 ; II: only one of the conditions in 
(a), (b) in I is satisfied; III : (a) father below matric, (b) family income less than 


Rs. 200. 
TABLE 10. INCIDENCE OF PREMATURITY BY SOCIAL CLASSES (present survey) 
social class 
I II III 
birthweight i no. of percentage no. of percentage gor of percentage 
(in Ibs.) infants infants infants 
(1) (2) (3) (4) (8) (6) (7) 

4 3.54 9 6.24 15 9.74 

idea 135 93.74 139 90.26 


109 96.46 


144 100.00 154 100.00 


total 113 100.00 


ailed analysis of the above data it was found that the housing 
and a number of other factors which are implied 
are closely associated with the incidence of pre- 


On a more det 
ards of maternal care 


conditions, stand 
tients 


by the social position of the pa 


maturity. 
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Standards of maturity. - Many prematurely born infants are blighted within 

a few days or even hours after birth and consequently prematurity is the major factor 
to be considered in interpreting social class differentials in neo-natal mortality. Since 
the premature infants require special care and environment for their survival it is 
quite important to draw a line of demarcation between premature and functionally 
mature infants. In western countries the definition adopted is based on. birthweight, 
a child having a birthweight less than 53 lbs being considered as premature. The 
definition based on birthweight may not be entirely satisfactory since a few babies 
with birthweight below 51 lbs might have attained functional maturity. The average 
weight of babies delivered in Indian hospitals is only 6 lbs. A large number of full 
term babies delivered in those hospitals have low birthweights and yet show practi- 
cally no characteristics of functional immaturity. It is therefore pertinent to enquire 
as to what should be adopted as the criterion for the definition of prematurity in the 
circumstances obtained here at present. For this purpose it seems desirable that the 
definition of prematurity must take fully into consideration the chance of survival 
of infants when no special care has been bestowed on it. Most of the patients included 
in our enquiry belong to the poorest social class in this city. It is hardly possible for 
them to give any extra attention to their infants even if they be immature. Also, 
no additional medical care is possible within hospitals for reasons well known. It 
can, therefore, be expected that the mortality rates among the premature infants 

obtained at present reflect more truly their chance of survival in uncontrolled condi- 

tions. Table 11 gives the infant mortality rates by birthweight 


TABLE 11. INFANT MORTALITY RATES BY BIRTHWEIGH'T 


ee 


. : number of probability of infant mortality 
birthweight infants in surviving the rate per 1000 live 
(in Ibs.) the sample Ist year of life births 
(1) E (2 (3) (4) 
1—2 2 0.0000 1000.0 
2—3 6 0.0000 1000.0 
3—4 7 0.0000 1000.0 
4—5 19 0.3684 631.6 
5—6 88 0.7837 216.3 
6—7 175 0.9110 89.0 
7-8 150 0.9247 75.3 
8 and above 74 1.0000 0.0 
total 521 0.8577 142.3 


The level of mortality falls abruptly after the bir 
critical level of 5 Ibs, Tt was desirable to an 
of. birthweight around the 1 
at which hazards peculiar 
study due to the in 


thweight has reached the 
alyse the mortality rates by finer intervals 
evel of 5 Ibs to obtain more precisely the turning point 
to prematurity ceases, But this was not possible in this 
adequate size of the sample. If the level of 5 Ibs ig applied, 6.51% 
Pip was cted in the Survey will be classified as prematures, whereas by the 
andard of 54 Ibs, 16.09% of the infants will be classified ag premature. 
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When the wherewi 

rewithal for the care of the r 
in thi 3 : Ae really premature infants is i ; 
stai p — > there 18 ‘ng virhué ‘ini ewelina iho nce a nts is itself very doubtful 
standards which are too high for this population prematures by adopting 


In Section 1 it was pointed out that the general hospi 

: Pu Si babe cases, mostly arriving from Kem gone ys " 
sedie. " AL on emergency grounds and thus swelling the mU. 
Epema. = ci z^ reference population (those with Caleutta addresses) too 
elles Bh gher proporaon of prome iei although for a different reason, 
ri abs: gron er inclusion of primi-gravida cases. If, therefore, we were to ap i 
Midas rates of the birthweight classes as in Table 11 on the general n 
poan we may be obtaining considerably higher infant mortality rates than thi 

observed in the survey sample. In fact the application of the aboye ume. 


rates gave for the birthweight distribution of the general hospital population and th 
e 


reference population infant mortality rates of 236.3 and 197.3 respectively. 


Maternal age and parity have long been considered as important 
still birth and infant mortality rates. It has been observed 
Fic "s se steeply with maternal D at each parity and also that 

ley ane higher for primi-gravida than for other parities. Physiological deterioration 
of maternal tissues is considerably mitigated by the influence of parity and since age - 
the resultant variation in foetal mortality over parities T 
often distorted by maternal age. In the case of post-neonatal death rates, however. 
the direct influence of maternal age and parity on the vitality of the infants has ERE 
weak and environmental causes now predominate. Women with fewer children 


can give better care to their imfants and this explains to a great extent the 
rise in post-neonatal mortality rates with parity. This variation has little to 
do with parity as a biological characteristic. In the ease of neo-natal mortality 
rates the pattern of variation over parities is intermediate between those of still birth 
and post-neonatal mortality rates, because both obstetrie and environmental causes 
directly affect neo-natal mortality rates. Tt has been observed in an investigation 
conducted by Mckeown and Gibson (1951) that the incidence of prematurity was highest 
among first born babies, was somewhat low for the next two parities and was again 
high for the fourth and higher parities. 


INCIDENCE OF PR 


Parity. 
biological factors affecting 
that the still birth rates ri 


and parity rise together, 


EMATURITY BY BIRTH ORDER 


TABLE 12. : 
(Mekeown and Gibson) 
birth order 1 2 LN E 
a) (2) (3) (4) 
percent 3 
Premature 7.04 5.64 4,87 6.16 


d observed that prematurity and associated causes 
-natal deaths and their origin is partly 
-natal and post-neonatal death rates 


a we ha 
roportion of neo 
Taking neo 


In an earlier sectior 


account for a substantial p 


biological and partly environmental. 
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together (the infant mortality rate) we may observe that both biological and social 
factors are of significance but when the purpose is to study parity as a biological charac- 
teristic it is essential to disentangle it from social class variation. 


An attempt on these lines was made in one of our earlier investigations (Poti, 
Raman, Biswas and Chakravorti, 1959) in which only those women who had at least 
5 pregnancy terminations were considered. In this analysis the question of social 
selection did not arise because the bases for successive birth orders were represented 
by the same set of women. However, in the present context the significance of secular 
trend cannot be overlooked, the birth of higher parities being more or less very recent 
events might have obtained better medical attention. 


TABLE 13. INFANT MORTALITY RATES BY BIRTH ORDER 

(Pilot health survey in West Bengal—1955) 
————————M— 
infant mortality rates per 1000 live births 


birth order rural urban 
(1) (2) (3) 

1 i 244.00 205.13 

(500) (156) 

2 228.00 202.53 
(500) (158) 

3 198.02 121.02 
(505) (157) 

4 157.37 132.08 
(502) (159) 

5 134.92 87.50 
(504) (160) 

6 118.13 123.81 
(364) (105) 

7 101.21 51.28 
(247) (78) 

8 and above 96.67 148.15 
(300) (100) 


Note: Figures in parenthesis refer to the number of infants, Slight 

inequality in these numbers upto para 5 is due to the incidence 
of still births and multiple pregnancies, 
for inclusion in the analysis was that the 
least of the 5th para, 


Because the criterion 


mothers should be at 
the numbers decrease after the 5th. 


Both in the urban and rural populations a system. 


atic decline in infant morta- 
lity rate with rise in parity can 


be observed from the above table. In the present 
noy for infant mortality rates to decrease with parity 
a deviation was observed in parities 4 and 5 in which 
rate was observed. Since this investigation relates to the 
are mostly drawn from poor social classes, a striking 
ass composition among the parities was not expected. However, 


investigation also a general tende 
has been noticed, However, 
a higher infant mortality 
hospital Population, who 
variation in social cl 
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there is a certain amount of variation among the parents with respect to their educa- 
tion and ability to obtain medical care in times of need. It is, therefore, pertinent 
to examine, how far the birth order differentials obtained in this study, could be 
ascribed to social class variation. i 


The figures shown in Table 14 clearly indicate that the deviation observed in 


parities 4 and 5 could be ascribed to the hig her proportion of lower social class subjects 


included in them. 


TABLE l4 INFANT MORTALITY RATE BY BIRTH ORDER 


(present survey) 


social class composition (in 96) infant mortality 
rate per 1000 


birth order 
II III live births 


1 26 44 30 

2 and 3 31 34 35 136.6 

4and 5 22 26 52 148.6 
29 35 36 194.2 


6 and above 2 $ 


In this analysis the question of secular trend does not arise because all the 
As stated earlier the quality of 


births considered had oceurred in the same year. r i 
infant care is usually better in the case of families with fewer children. If this has 


rence on infant mortality we should expect an increase in mortality 
he other hand, the present investigation indicates a reverse 
thus providing a clue to certain vital factors associated 
admitted to the hospitals are of very 
ates that the foetal vitality in respect 


any significant inflt 
with rise in parity. On € 
trend in infant mortality rates, 
with birth order. The primi-parous women ac 
tender age and the collected evidence clearly indie 


of these cases is inordinately low. 


wn in an earlier section that about 60% of the post- 
infections and since movements of infants are usually 
ns must have been originated from within the dwelling place 
itself, or from its immediate neighbourhood. Insanitary ee a rua 
are, therefore, considered as important factors contributing to m ant deaths, parti- 
cularly in the post-neonatal period. 
nd poor housin: 
ck of care, ete, 


Housing. It was sho 


neonatal deaths are caused by 


restricted such infectio 


g go hand in hand numerous other 
associated with the former get 


fferentials with respect to standard of housing 
ary conditions. Detailed study on the 
possibly throw some light for an 


fant health. 


al status à 


Since low soci 
poor diet, la 


environmental factors like e 

entangled with the latter. Mortality i > 

cannot, therefore, be wholly ascribed to san 
from infections can 


morbi ‘tions resulting ; 
orbid condition g "-— Tn 


assessment of the effect of these latter fac 
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In the conditions obtained now, overcrowding is almost universal among the 
lower strata of society to which most of subjects of this enquiry belong. Hence no 
useful purpose is likely to be served by collecting information on this point. However, 
we observed a wide range of variation in the sanitary conditions, in respect of 3 items 
of sanitary amenities availed of by the families, namely, (a) source of water supply (b) 
toilet and (c) bathroom. Based on these criteria two distinct groups could be formed. 
The first one comprised of families who had separate arrangements for all the three 
facilities and the second one comprised of those who shared all the three facilities with 
other families living within the premises. Besides these two major groups there were 
a number of very small groups of families who had arrangements for one or two faci- 
lities exclusively for themselves and in respect of the other facilities had to share with 
other families within the premises or even resort to municipal taps, toilets, etc. For 
the purpose of this analysis these small groups have been amalgamated with one or 
the other of the two major groups mentioned above on the basis of rental value of 
the dwelling place. Infant mortality rates relating to these two groups are worked 
out and shown in Table 15. The increase in mortality with the lack of essential 
sanitary amenities is quite evident from the figures given in the t 


TABLE 15. 


able. 
INFANT MORTALITY BY HOUSING STANDARDS 


infant mortality 


housing standard number of rate pe: 


infants 1000 live births 
(1) (2) (3) 
(a) sanitary facilities adequate 136 110.8 
(b) sanitary facilities inadequate 275 146.0 
SEs OY a a 


Maternal diet. Several nutritional investigations have been conducted 
to assess the effect of maternal diet on foetal development. ‘Tidsall ( 1945) and 
others have obtained interesting results from their study of the effect of pre-natal 
diet on duration of labour, infant morbidity and mortality. From among two groups 
of women coming to a pre-natal clinic and both on poor diet and identical as far as 
nutritional intake is concerned, one was selected and given specified quantities of sup- 
plementary items like eggs, milk, cheese ete. and the other was maintained without 
any of these supplements during the period of pregnancy.. It was observed that 
the duration of labour was considerably reduced in the case of the group on supple- 
mentary diet, by about 25% and 15% among primipara and multipara respectively, 
In respect of infant morbidity also there was striking improvement, The incidence 
rates in a 6-month period in the supplementary diet group were pneumonia (1.5%) 
bronchitis (1.5%), tetany (0.0%), rickets (0.0%) and anaemia (9.4%), whereas in fad 
ieee ipa 5.5%, 4.2%, 4.2%, 5.5% and 25.0% in the same order. 

£ ges, still births or infant deaths in the supplementary diet 
group. On the other hand, in the control group 9% resulted either in miscarriage or 
ES 


TRA birth and 2176 in infant death. In another study Burke (1942) stated that the 
irthweights of the infants were observed to steadily rise with protein intake duri 
the pre-natal period. uring 


an 4d 
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In the present investigation since almost all the subjects were on a poor diet 
normally the emphasis was laid on specific additions made during the pre-natal period 
to the normal diet of the patient rather than on the total quantities consumed. If 
the patient reported to the nurse investigator that her intake of food was supplemented 
by at least moderate quantities of fish, milk, eggs etc. during pregnancy, her pre-natal 
diet was rated as A (adequate) and in case no such additions were made her diet was 


rated as B (inadequate) How birthweight varied with the standard of pre-natal 


diet is shown in the table below. 
TABLE 16. DISTRIBUTION OF BIRTHWEIGHT BY STANDARDS OF PRE-NATAL DIET 


I. average birthweight aecording to daily intake of proteins during pre-natal period 
(Burke's data) 


average daily intake of protein in grams 


sah cus. less than 45 45—54 55—64 65—74 75—84 85—above 
(1) (2) (3) (4) (5) (6) (7) 
birthweight in pounds and ounces 
= 7-0 7— 7 8— 0 8—5 9—2. 
Ab b». 6—14 7— 8 7—12 8—1 8— 8 


of infants by birthweight in two pre-natal diet groups (present study) 


birthweight in lbs 


6—7 7 and above total 


II. distribution 


pre-natal diet groups s 5—6 
) (3) (3) (4) (5) . (6) 
p 2 42 52 120 
A adequate e 5%) 19.2%) (38.1%) (43.3%) (100%) 
* eae 90 5 2 
B inadequate (9:790) (29.2%) (38.1%) (22.9%) , (99.9%) 
«4 fo. 


n to women in poor pre-natal diet group were 
ared to one in forty among those born 


One in ten of the infants borr 
group even the marginal class 5-6 Ibs 


premature (brithweights less than 5 lbs) comp 


in adequate pre-natal diet group. In the former 


j x " proportion. 

is represented in considerably larger prop Mu D M 
tion we had observed a systematic increase 1n mtani morta- 

vious sectior 


One should, therefore, expect a considerably 


In the pre 
nfants in the inadequate pre-natal diet group. 


lity with decrease in birthweight. 1 
higher infant mortality rate among i 


1pport 
The results given in Table 17, no doubt, supr As. 
INFANT MORTALITY RATE BY = 


this view. 


TABLE 17. HET GROUPS 
Mp sd 
penean E — 
f rate per 1 
prenatal diet group oe live births 
m (2) (3) 
79.6 
120 79. 
a eon 236 129.6 
B inadequate 
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Ante-natal care. The number of visits made by the patients during the ante- 
natal period either to private physicians or to hospitals, the purpose and PES af such 
visits etc. were reported by the patients to the nurse investigators. Considering the 
low level of health consciousness among the subjects it was quite surprising to observe 
that the overwhelming majority of them had made at least one visit. A few sehn 
those who visited the hospital only once did so for the purpose of consultations prior to 
obtaining admission. But even after excluding such cases a large majority of the 
patients were reported to have visited at early statges of pregnancy and quite frequently. 
However, on a detailed examination of these cases, it was observed that most of the 
patients had visited the clinics for treatment of some severe maladies from which 
they were suffering and only very few of the visits were undertaken as a routine pre- 
ventive measure. Consequently, the group of women reported to have made 'ade- 
quate’ number of ante-natal visits tended to include a large proportion of complicated 


cases which partly explains the observed tendency for the infant mortality to rise with 
the frequency of ante-natal visits, 


TABLE 18, INFANT MORTALITY RATE BY ADEQUACY OF 
ANTE-NATAL VISITS 
——————————————— ee 
* number of infants infant mortality 
ante-natal visit 


rate per 1000 
live births 


a) (2) (3) 


group A 
at least one visit before the 
4th month and one after the 


7th month of pregnancy 68 131.5 


group B 
one or more visits not distri- 
buted as in group A 181 113.1 
group C 
no visits made or visited just 
once in connexion with 


admission to this hospital 107 78.6 


Social class. Standards of housing and sanitation, m 
care, the wherewithal to procure timely medical aid 
are implied by the term ‘way of living’. 
to account for the variations 


aternal diet, and infant 
and numerous other characteristics 


The problem of finding 
and mutual interactio 


However, attempts have been made in many e 
of social status defined in an appropriate way to 


living’, particularly those concerned with variations in infant mortality. In this 
connexion it may be appropriate to mention a few of the important results obtained 
in a national Survey conducted in Great Britain in 1948 [Douglas and others, (1949), 
(1951-52)]. The main objective of this was to assess the social class diff erences in infant 


health and Survival. The social classification adopted was the one followed in the 
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à unique criterion 
ns of such factors is indeed complex. 


arlier studies to adopt the criterion 
represent some aspects of the ‘way of 


1-9 . : 
i a : months) deaths with lowering of social status was indeed strikir Incid 
infections during this period show i E PER Lis ae 
1 ed a steep social class gradi i 
Wie Lon al class gradient and both in respect 
a a and case fatality, the manual w 2. 
dva oui 3 anual workers class showed considerabl 
atios. In the case of neo-natal mortalit, end 
id ata ality rates also striking differenti 
a i ; ng diffe 
hi ja aes. ed. Approximately half of the neo-natal deaths occur ation pr ao 
irths and as stated in an earlier secti inci : | pris 
as sta an ea section the incidence of pr i 
1 bn i: prematurity falls 
w e tas in social status. The authors of the above study have as ure n 
excluding premature infants the social class differences in neo-natal fair : i 
i rates 


are considerably reduced. The following table gives the infant mortality rates by social 
e a y socia 


classes before and after exclusion of premature infants. 
` 
TABLE 19. MONTHLY DEATH RAT ES S 
. MO E: ATES PER 100 SURVIVORS BY AGE A 
AGE AND SOCIA: 
(Douglas, 1948) E PRAE 


d family tionals us of the parents he ris -] 
y census, based on the occupa ‘ional status i paren T isein po t 
š st-neonatal 


birthweight class infants a si 
ge professional blackcoated york i 
(in months) and salaried à icr dct Sgricaleun 
workers 
(1) (2) (3) (4) (5) (6) 
. ERAI o 
x 
227; 

i birthweight (1 or less) 8.76 10.06 12.02 11.33 
over 53 Ibs p O 9T Lg UT TTE e 

1—12 0.64 0.65 1.65 1.06 


assification was based on two criteria, namely, 


In our investigation the social cl 
family income and education of fathers as follows : 


father matriculate or above and income equal to or 
a) father matriculate or above but income 
ation below matriculation but 
father's education below 


Social class. high: 
higher than Rs. 200 per month; 


less than Rs. 200 per month or 
eeds Rs. 


middle : ( 
(b) father's educ 
200 per month; low: 


income equals or exe 
200 per month. 


matriculation and income less than Rs. 


ddle' group is somewhat heterogeneous, some of 

oximity to ‘high’ and others to ‘low’ social classes. But 

treme groups ‘high’ and ‘low’ homogeneous and distinct 
hat the incidence of prematurity in-' 


had shown t 
Also, in the ease of sickness 


ally with lowering of social status. 
be dealt with in à later section, a steep gradient is 


g to the lower social classes are exposed 


In this classification the ‘mi 


the subjects being in close pr 
this leaves each of the two ex 
from each other. In Table 10 we 
creased systematic 


inception rates which shall 
f these, in 
er risk than those 


fants belongin 


\ discernible. In view o k ; 
in the higher classes as is seen from the table 


| to a considerably high 


below. 
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TABLE 20. . SOCIAL CLASS VARIATION IN INFANT 
MORTALITY RATES 


——————————— 


infant mortality 


social class number of infants Dor 1000 
COEM 7 (3) 
high 113 79.7 
middle 144 130.7 
low 154 174.7 


Infant morbidity. In this enquiry information 
obtained by the nurse investigators only if the infant Was surviving on the date of 
visit. If i5 child was dead, the investigator was merely required to note the cause 
of death and age at death. As stated in the earlier section, each patient was visited 
only once and the age of the child at the time of contact varied widely. For instance, 
out of 365 infants for whom information on morbidity has been collected 128 or 35% 


were contacted at the tenth month or later and 109 infants or 30% were contacted 
at the third month or earlier. 


months and 132 cases of 


on infant morbidity was 


had certainly undergone 
and further they had been 
th of life and yet the total 
slightly exceeded the number 
acted before the third month as 
ave to infer that the mothers 
all many cases of minor illnesses 


In this study the first year of infant life was divided into critic 
(0—1 week), (1 week—1 month), (1 month—3 months), (3—6 months) and (6—12 
months) and each mother was asked to report the onset of any diseases suffered by 
her infant by successive intervals as above. This procedure helped the respondents 
to some extent in recalling past illnesses and place the 
intervals. In case the infant was dead, the incidence o. 
ceiling the death was allocated to the a 
and medical c 


al intervals 


tions pre- 
The cause of illness 
m as reported by the 
d later in the office. 
ns like fever, cold or 
ignored. There were 


assification codes were inserte: 
ases reported in this survey were mere sympto 
uch cases no medical care was availed, they were 


A number of c 
cough, Ifing 
33 such cases, 


104 


? 
- 


À STUDY OF CHILD HEALTH DURING THE FIRST YEAR OF LIFE 
The following table gives the inception rates for all causes of morbidity 
combined by critical periods of infant life. 


TABLE 21. INCEPTION RATES (NUMBER OF CASES/100 MONTHS OF 
EXPOSURE) BY AGE PERIODS—ALL CAUSES OF MORBIDITY COMBINED 


age period exposure in number of inception 
(in months) months cases rate 
(1) (2) (3) (4) 
0— 1 353 82 23.23 
1— 3 648 72 11.11 
3— 6 694 79 11.38 
6—12 875 84 9.60 
total 2570 317 12.33 


The inception rate for the first month of life is nearly double the average 
rate for the year. If under-reporting due to memory lapse had affected these rates, 
it is the rate for the first month which should have been affected most because all the 
infants irrespective of their ages at which they were contacted contributed to the ex- 
posure and cases in that period and for the older infants such events related to the 
remote past. We may, therefore, infer that the gradient of inception rate over suo- 
cessive periods of infant life would have been even steeper if memory lapse had not 
occurred. 

The reasons underlying the inordinately high inception rate in the neo 
period and the sudden fall after that period may be clearly explained only if we analyse 
the total morbidity by causes in each of the periods. The following table shows the 


incidence in each age interval by various classes of diseases. 


-natal 


22, DISTRIBUTION OF ILLNESSES BY CAUSES 


TABLE 
e = = 
3 g 
- E EE Z S" « EI E: Pa A 
Bid 2 3A Oe B $$ Z og & 
Sz s È 2 Ex aio og 4.2 E 3s $ 
ue $9 25 $g 235 85 d a PE tb 
35 zu ge 42 203 fa EX | * 5 = 
S ER E zd $.8 8 22 Es RB PR a 
ZE ES SE EIE 298 $28 48 E go 36 S 
S S as aa = Pe A8 Sa a a 5 
Bg ae aE BS dos BS 65 
(1) (2) (3) (4) (5) (6) (7) (8) (9) | (0 (1) Q2) 
2 E We ee es 
0— 1 5 12 4 3 8 4 1 10 27 8 82 
pa 5 2 
) 6 1 4 31 5 72 
1-3 nN — 9 3 á 
An js 6 5 5 1 Y-- gr a -ng 
6—12 24 = 14 6 4 5 4 E 17 10 84 
aa a T z0 18 19 20 7 1j 96 33 317 
ota 5 2 


d that 12 cases of infantile diarrhoea had been reported in 
ave been wholly allocated to the neo-natal period. Out of 15 cases 
and rickets 10 cases have been reported to have occurred in 
It was noticed that of these only 2 had a birthweight lower 


It may be observe 
this survey which h 
of severe mal-nutrition 


the neo-natal period. 
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than 5lbs. It was observed that where lactation had failed or was very inadequate, 
mothers had a tendency to report rickets among their children. Out of 129 cases 
for which mere symptoms were reported 35 cases had occurred in the first month of 
life, and majority of these were respiratory symptoms like cold, fever and cough: 
Gastro-enteritis and respiratory symptoms together account for a major portion 
of the inception rate in the neo-natal period. Both these causes arise from the in- 
sanitary conditions and overcrowding prevailing among the poorer cl 
population. The lack of means to provide proper infant diet when 1 
leads to severe mal-nutrition. It may, therefore, be inferred 
causes of the excessive morbidity observed in the neo 
and are mostly preventable by a well-directed mov 
mental hygiene and health education. 


asses of the 
actation has failed 
that the origin of the 
-natal period are chiefly social 
ement for promotion of environ- 


If the morbidity for the entire period is considered, respiratory symptoms 
like cold, cough and fever emer 


ge as the largest group which accounts for 96 cases or 
30% of the total incidence. The 39 cases of respiratory diseases include 19 cases of 
pneumonia, 10 cases of bronchitis, 8 cases of whooping cough and 1 c 
theria and TB. If the class of respiratory symptoms and the class of respiratory 
diseases shown in the previous table are amalgamated to form a single. class, then it 
would account for as many as 135 cases or 43% of the total incidence. 
In the investigation conduct 
have observed that the respiratory d: 
Gf whooping cough cases 
investigation diarrhoea a 
of illnesses which accou 


ase each of dip- 


ed by Grundy and Lewis-Fanning (loc. cit.) 
iseases accounted for 47.8% 
are added to these the proportion rise 
nd dysentery come to be the second r 
nted for 58 cases or 18.3% 


they 
of the total incidence 
s to 52.8%). In our 
najor group of causes 


of the total incidence. In Great 
Britain the total inception rate was 89 cases per 100 infant Years or 7.42 cases per 100 


months whereas in this investigation we have observed àn inception rate of 12.35 


cases per 100 months. In the following table the distribution of illnesses by major 
groups of causes obtained in our investigation is compa 


É : red with that obtained by 
Grundy and Lewis-Fanning for Great Britain. 


TABLE 23. PERCENTAGE DISTRIBUTION oF ILLN 


ESSES BY CAUSES 
(Present survey and Great Britain) e 


erc 
T p reentage to t, 


otal incidence 
pass c E Ur M NR 
Great Britai 
(present survey) "(952.83 
(Grundy and 
Lewis-Fanning) 
(1) (2) (3) 
1. respiratory diseases including respiratory symptoms 42.6 2 
2. gastro-enteritis 3.8 Bag 
3. measles and chickenpox 5.7 PRU 
4. diseases of the eye, ear, throat ete. 6.0 9.0 
5. diseases of skin 6.3 T do 
6. diarhoea and dysentery 18.3 E 
7. other infections 2.2 1 
8. accidents and injuries = 
9. all other diseases 15.1 xl 
all causes 100.00 100.00 
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Only for 365 infants whose mothers were present at the time of the nurse in- 
vestigator's visit the information on morbidity could be collected. Among them 
40 deaths had occurred. Majority of these deaths were ascribable to prematurity 
and other causes of pre-natal origin. Some deaths for which causes were unknown 
and instantaneous deaths caused by accidents do not provide any specific morbid 
condition preceding death. The remaining deaths were considered for the estimation 
of case fatality rates. 3 deaths occurred among 58 cases of diarrhoea and dysentery, 
yielding a fatality rate of 5.2% and 4 deaths occurred among 12 cases of infantile diar- 
a fatality rate of 33.395. In all the remaining groups of causes together 
and we do not think it worthwhile to present any case 
The distribution of illnesses by causes clearly indicate 
al volume of morbidity is attributable to such 
The significance 


rhoea, yielding 
only 8 deaths had occurred 
fatality rates for such diseases. 
that a sizeable proportion of the tot 
infections as could be prevented by proper environmental hygiene. 
of this factor is further supported by the results of an analysis of inception rate by 


social class. 


INCEPTION RATE (NUMBER OF CASES PER 100 MONTHS OF 


TABLE 24. 
- EXPOSURE) BY SOCIAL CLASS 


social class exposure number of cases inception rate 


in months 
(1) (2) (3) (4) 
high 643 59 9.18 
middle 907 116 12.79 
low 1020 142 13.92 
2 317 12.33 


e for the lowest social class is 13.92 which is 14 times as high 


The inception rat 
al class (9.18). 


as that observed for the high soci 
ear of life is a period of rapid growth 
physical growth the change in body weight is 
is doubled and at the end of the first year 
ht slows down steeply. The same 
head, although the relative 
h serve as useful indicators 


Development of the infant. The first y 


As regards 
fth month the body 
ate of gain in welg 
d circumference of the 
ates of growt 
g ‘normal progress’ or not. The age 
which milk teeth erupt are also used 

Usually the first tooth is cut at 
e disturbance in calcium 


and development. 
remarkable. By the fi 
it is trebled and thereafter the T 


may be said about body length an 
th are not so striking. These 3 
in deciding whether the baby has been makin 

loses and the age at 


at which the fontanelle c ide 
to assess the progress of growth of the in an; m t: 
about the 7th month and the delay is ascribable to so 


metabolism. 


rates of grow 
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Measurement of mental growth is more complex as it has to be gauged by certain 
activities of the child. The acquiring of individual skills, such as sitting, standing, 
walking etc. can be ascribed to the maturation of the appropriate part of the nervous 
system. The ages at sitting, standing etc. are therefore considered as milestones, 


marking definite stages in particular fields of mental development. There are consi- 


derable variations among children in the age at sitting, standing and other manifesta- 


tions of gross motor development but most of these variations are considered normal. 
Environmental factors, specially lack of practice, are important c 
motor development. There are indications of an 
and mental retardation. 


auses for delayed 
association between prematurity 


It would have been most desirable in this enquiry to assess physical growth 
in terms of body weight, particularly in view of the fact that the birthweights were 
already recorded in the hospital. Unfortunately due to practical difficulties in weigh- 
ing infants in their homes at the time of investigator’s visit no information could be 
collected on this important aspect of physical growth. The only information of 
physical growth that could be readily collected was the one on dentation. Even 


in this case the data merely related to the age at first eruption of teeth and not to 
sequence in which different types of teeth erupted. 


In the case of mental growth we had to restrict the Scope of the enquiry to 
the age at sitting and standing because these aro usually remembered by the mothers. 
The ages at walking, talking etc. which are learned by the infants at more advanced 


ages had to be excluded from this enquiry because the mothers were visited before 
the end of the first year. 


Each mother whose infant was surviving 
whether her baby has already learned to sit with, 
was further asked to report the age of the infant 
obtain returns of age at sitting in weeks was consid 
had to be elicited retrospectively in 
adopted for eliciting information on the 


on the date of survey was asked 
out support. If she said ‘yes’ she 


at sitting in months, Attempt to 
ered futile bec. 


first eruption of teeth (age at denta- 


and without help from others. 


Dentation. Of the 318 surviving infants for Ww 


ment has been obtained, 119 or 37% 
month. Except for one child who was 


hom the inform 


w. Starting from the 6 
the proportion of infants reported to H st tooth E paian 
y be: 
Tt was, however, observed that about 14% of the infants contact 
the 12th month had shown i i s 


hese were bvi 
cases of delayed dentation, wae 


The following table gives the number of inf, 
E t; 
to have had dentation before the date of interview. S 


adily 
ed at 
treme 
ported 
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TABLE 23 2 t 
5. NUMBER OF INFANTS WHO HAD DENTATION BEFORE INTERVIEW 


aged —— De: of AENA 

3 number o infants who age in QU Jen. 
nie at . infants had dentation mei at - pe of UE 

ew interviewed already interview interviewed E ERREEN 

eady 

< 44 110 1 84— 93 17 5 
41—5 

i—5i 9 0 94—10} 12 9 
54—606} 26 2 104—114 24 22 
6}—7} 23 5 114—123 80 69 
741—813 17 3 

total 


in the same manner as the median 
ve in bio-assay. Here the dose 
the response is measured by the 
th cut before the date of interview. 


ationship_has been obtained by freehand graph 


r : : : 
The median age at dentation can be obtained 


lethal dose is estimated from the dose response cur 
y the age at interview and 


metameter is represented b 
ing had the first too 


proportion reported as hav 
The curve representing the above rel 
and shown in Fig. 1. 


s e 595g aS Ss 


o 


e of infants reported 


Percentag: 
dentation 8t 


Fig. 1- 
to have had 


various ages. 


ed from this graph is 9.0 months. If 


already the exact age in months at dentation was known. 
j rot report such ages. In what follows such 


assumed to be distributed in the same 


at interview. 


The median age at dentation obtain 


the child has had dentation 
of mothers could r 


at dentation were 
same age 


A very small minority 
cases of unknown ages 
manner as the known cases put of the 

Tt should be borne jn mind that 
tion by the graphical method described à 
exactly the child had dentation. When 
ore subgroups of infants, 


to obtain ™ 


in the estimation of the median age at denta- 
ove, We did not use the information, on when 


the sample sizes 
it may be wor 


are small, as for example 
thwhile to avail of this 


in comparing two or n 
additional information 
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One of the methods usually adopted for this purpose is the method of censored 
distribution of type I. (Hald, 1949; Grundy, 1952 and Gupta, 1952). Let mj 
be the number of infants contacted in the i-th month and n; be the number reported to 
have not had dentation till interview and the number reported to have cut the first 
tooth exactly in the j-th month be n;(j = 1, 2, ..., i) 


Thus we have N= ng; 
If we discard the information on all infants contacted before any specified month, 


say, the /-th and pool together the data of all infants contacted at the ¢-th month 
or after we obtain a censored distribution given by 


12 i 12 
S nius SES E ESpE SUE X Bom i, | sn 
it ist+1 jet i-l 
12 
where S; = È nj. 


The Lh.s. of equation (1) gives the total number of infants contacted at the t-th 


12 i 12 
month or later and among these l 2S Nyt Xm ] 
i=t+1 j=t+1 imt 


did not have the first tooth cut until the t-th month and 


t t 12 
5 i x A B Tij 

had it before the t-th month. Each term S; in the r.h.s. of (1) represents the number 
of infants who had dentation exactly in the j-th month. This is a censored distribu- 
tion of the'age at dentation truncated at the t-th month. As stated earlier the infants 
contacted before the /-th month do not enter this picture at all, no matter whether 
they had the first tooth erupted or not. This implies the loss of the entire inform 
from this sector and further removal of the point of truncation fro 
loss of information. On the other hand, if ‘“ 

be greater lumping of the frequencies to the ri 
less about the nature of the distribution. 
point has been taken in this analysis 


ation 
m birth means greater 
is shifted towards the left, there will 
ght of VY and consequently we know 
For the age at dentation the truncation 
as 10 months, which seemed 
mise for the two opposing considerations. The mean and stand 
original population from which the above is a censored s; 


the method of maximum likelihood. The estimating fu 
(v*) and standard deviation ( 


à suitable compro- 
ard deviation of the 
ample has been obtained by 
netion for the sample mean 


o*) are given in simple forms convenient for c i 
by Gupta (loc, cit.). reed 
These are u* = E--(g**— S?) (a, —m) (2) 
me oF = (%—B)/Z (3) 
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when a, € and S are respectively the largest observation, mean and standard devia- 
tion of the part of the sample lying to the left of the point of truncation and Z is given 


by the two equations (4) and (5) below. 


w 
= k $^ [2 -1 
Za -— fe at] "EO 
and " S = 1477—22 5 
24 (y, — 7)? 1+72 «er 
where y= aH 
o* 


art to the left of the point of truncation in the 


where k/n is the proportion of the p: 
f the mean etc. is obtained readily from the 


sample of size ‘w. The standard error o. 
inverse of the information matrix. 


Blog L log L 


=g? ð Op 
d x ©) 


n @lgL Ot log L 
Oc OM 0c? 


ion of the censored sample. The above procedure is 
hen the variable considered is normally distributed. 
dentation of children included in this sample was 
rmation of the age scale was necessary to make 
timates obtained in the new scale were 
d in the tables below. 

The physical development of the 
s such as the pre-natal conditions and 
assess the effect of pre-natal condition on physi- 
assified into 3 groups according to birth 
at dentation has been estimated by the 
h their standard errors are 


L* being the likelihood funot 


applieable only in the case wh 


As the distribution of the age at 
arithmie transfo 


stribution. The es 
scale and presente 
cal development. 
ber of factor 


somwehat skew a log 
it conform to a normal di 
retransformed to original age 

Factors affecting physi 
child is largely conditioned by a num 
the nutritional intake of the child. To 
cal growth of the children, they have been cl 


weight and for each group the average age 
method described above. The estimated averages wit 


presented in Table 26. 
TABLE 26 AVERAGE AGE AT DENTATION BY BIRTHWEIGHT CLASS 
number of infants " penaa 
" ont t 10th age a! rror O! 
bir v p dantas or later dentation the mean 
Hu n 
a) EIC eS ee 
less than 37 9.288 1.035 
6 42 7.883 1.030 
, Jy = 37 8.370 1.037 
and o 
116 
total 
% $ n-k 
m . PE Pu ani as] 
n! pa x (i~e)? [tow d € 202 


L*- ea)! (iB! TU del 
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From the above table it appears that babies weighing 6-7 lbs at birth had 
a lower age at dentation than those weighing less than 6 lbs. On thg aiher had, as we 
proceed to the next higher birthweight class, 7 lbs and over, we notice a slight Increase 
in the age at dentation, although the observed increase is statistically not significant. 


To study the effect of infant diet on growth information on the quantities of 
of items included in the feeding during successive months after birth was obtained. 
Almost the entire sample of infants surveyed belonged to the poorer classes and thoir 
nutritional lavels were indeed low. However, a classifieation based on milk intake, 
gave rise to two groups, one moderately adequate and the other inadequate in nutri- 
tional intake. Breast feeding without substitute was considered as adequate nutri- 
tional intake for the period concerned. For these two groups, the average age ab 


dentation was estimated by the same procedure as before and shown together with 
their standard errors in Table 27. 


TABLE 27. AVERAGE AGE AT DENTATION BY NUTRITIONAL LEVELS 


T À—ÓÓX 


number of infants age at Standard 
nutritional level contacted at 10th dentation error of 
month or after in months the mean 
(1) (2) (3) (4) 
^ moderately adequate 60 8.610 1.028 
grossly inadequate 56 9.669 1.027 
total 116 


From the figures given in the above tab 

in the case of infants belonging to the grossly i 

of lactation and want of suitable substitute no doubt retard growth. Calcium meta- 

- bolism is also affected. But these alone are not the factors concerned because a classi- 

fication according to nutritional level also leads to one based on the social class. It 
was observed earlier that the proporti i i 

among the lower social class. 


le it appears that dentation is delayed 
nadequate nutritional group. Failure 


‘ , i er age at 
dentation observed among the infants belonging t 


á : p^ é diet group 
cannot be entirely ascribed to nutritional deficiency. 

Mental. development. Development is a continuous Process from conception 
to maturity and birth is mer : 


ely an event in the course of develo 
ironmental influences, 
y born at full term, alth 
1 developments. 


Signals the beginning of env 
developmentally behind a bab 
the same sequence of menta 


pment, though it 
A prematurely born infant is 


ough the former passes through 
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Le a ea by various disana of the nervous system 
ad reta mental developments in different fields have been 
reviewed by Illingworth (1960). He has stated that such variations are not confined 
to diseased cases only, because even those infants who gave no evidence of an a 
pairment behaved so differently in their mental development that it is Sie d 
to draw a dividing line between the normal and the abnormal. Accordingly he has 
given a series of averages for the ages at attaining different stages of mental develop- 
ment and has cautioned that deviations, however large they may be, do not necessarily 
indicate abnormality. It is pertinent here to quote some of these figures and observe 
how they compare with the results of this survey. 

Sitting. Age 28 weeks; sits on floor with hands forward for support; age 
32 weeks : sits momentarily on the floor without support; age 36 weeks : sits steadily 
on floor for 10 minutes, Jeans forward (but not sideways) and recovers balance. 


Standing. Age 36 weeks: stands holding on to furniture— pulls self to 


stand; age 44 weeks : standing, lifts foot. 


The acquiring of any of these skills does not occur at a point of time but it 


is a gradual process spread over a period of month or so. 

age at sitting has been reckoned as the age at which the 
out support and the age at standing as the age at which 
and balance for a while without help from others. 


In this enquiry the 
child could sit steadily with 


the child could stand easily 
and standing has been obtained by the same graphi- 


he study on age at dentation. The distribution of 
hown in the first row of Table 28 and the 
dy learned to sit is given in the 
the number in each group who 


The median age at sitting 
cal method as the one adopted in.t 
at contact is s 
number of infants in each age group who had alrea' 
second row. In the third row of the same table is given 
have already learned to stand. 

NFANTS ALREADY LEARNED TO SIT AND TO STAND 


328, NUMBER or I 
ee , AGE GROUPS 


IN DIFFERENT 
months at the time of interview 


age in 
(6) (7) (8) (9) (10) 


o eo e & 
pb 74-8} 84-98 94-10} 104113 114-12) total 


below 44 44-54 546} 8 
vont ud be yib 9 26 23 17 17 12 24 80 318 
number of infants 16 11 12 10 21 75 153 
already learned to sit ~ 2 8 
number of infants 
already learned to " 1 2 4 5 1i 55 78 
stand pe uS OI UST 

113 
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Graphs drawn by free-hand to depict the variation of the proportion of infants 
who already learned to sit by the time they attained a given age and a similar one for 
those who learned to stand are shown in Fig. 2. 


Fig.2. Percentage of infants already 
learned to sit and stand. 


By the Sth month of age nearly two-third of the infants already learned to sit and by 
the 10th month 5/6th of the infants have passed that stage. 
could not sit even at the end of the 
ment. 
of life. 


A very small minority 
year and these are cases of delayed motor develop- 
Slightly over two-third of the children learned to stand by the 12th month 
'The median age at sitting and Standing obtained from the above graphs are 
7.00 and 10.93 months respectively. "The age at standing 
advanced than that obtained for normal children by Illin 
entirely due to the-fact that the survey sample included an appreciable number of 
children in the low birthweight class as will be seen from Table 29. 
Just as in the case of the age at dentation, for the ages at sitting and standing 
we can obtain censored distributions with suitable points of trunc 
After examining the distribution of the ages at sitting 
11th month were selected as points of truncation for obta: 
of the ages at sitting and standing respectively. In 
at sitting and standing have been estimated by the 
in the study on dentation. 
out for the same reason. 
Factors affecting mental development, To 


infants were grouped into birthweight classes as be 
standing with their respective st: 


appears to be slightly more 
gworth (1960) and this is not 


as well, ation. 


and standing, 8th month and 
ining the censored distribution 
what follows the average ages 
same method as the one adopted 
A logarithmic transformation of the age scale was carried 


assess the influence of birthweight the 


fore and the average ages at sitting and 
andard errors were estimated and shown in Table 29, 
. TABLE 29. AVERAGE AGES AT SITTIN 


G AND STANDING BY BIRTHWEIGHT CLASS 


age at sitting in 


age at standi: 
number of month ge nding 


number of in months 
rti infants infants 
birthweight contacted mean standard contactedat mean ti 
class 8th month error of llth month bcm = 
or after mean or after of mean 
a) (2) (3) (4) (5) (6) 
less than r Baa m 
6 Ibs, 42 7.752 1.023 35 j 
ty BT Ibe. 59 7.444 1.025 38 iu 1.088 
bs and over 49 7.236 1.024 31 12:044 ro 
-— — total 150 R 10i D 1.024 
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From the above table it appears that as the birthweight increases both the age 
are steadily lowered which is suggestive of the influ- 


at sitting and the age at standing 
g the first year of life. ex 


ence of pre-natal factors on mental development durin 
A classification according to infant diet generally leads also to a classification 
based on social class for reasons stated earlier. Further, a mother who nourishes her 
baby well may be expected to take better care of her child in other respects too. A 
dietary classification may, therefore, involve many environmental factors and some of 
these may affect the maturation process. In the following table are presented the 
estimates of the average ages at sitting and standing with their respective standard 
errors for two infant diet groups. 
TABLE 30. AVERAGE AGE AT SITTING AND STANDING BY NUTRITIONAL LEVEL 
number of age at standing in 


number of age at sitting in 
infants months infants months 
nutritional contacted iina =a contacted at 
level Sth month mean standard llth month mean standard 
or after error of mean or after error of mean 
(1) (1) (2) (3) a) (2) (3) 
moderately adequate 83 7.236 1.019 56 12.690 1.035 
grossly inadequate 67 8.523 1.030 48 12.757 1.023 
150 104 


total 


has been appreciably 


e above table that the age at sitting 
thing cannot 


We observe from th 
ate diet group but the same 


advanced in the case of the grossly inadequ 


be said about the age at standing. 
4, CONCLUSIONS ` 


selected sam 
0 were the neo-natal and post 


(1) The infant mortality rate for the ple of 521 infants was 147/ 
-neonatal 


1000 live births of which 100/1000 and 47/100 
components respectively. 
The leading cause of de 


qualified and prematurity associ 
terms of birthweight was worked out taking int 
a level of 5 pounds was found to be reasonably satis: 


was considerably higher in al populati 
of unbooked cases arriving Further, it was observed that the 


proportion of premature infants W: 


-natal period was prematurity un- 
ated with other causes. A maturity standard in 
o account the chance of survival and 
factory. Incidence of prematurity 
on because it included a number 


ath during the neo 


the general hospit: 
from distant suburbs. 
as higher in the lower social classes. 

Infant mortality tended to decline with parity. Also it varied inversely with 
standards of housing, maternal diet, fathers income and education. Peculiarly 
enough, infants born to women who made adequate number of antenatal visits ex- 
perienced higher mortality. Closer scrutiny, however, revealed that antenatal visits 
were mostly undertaken for treatment of maternal complications and not as à routine 


preventive measure. 
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(2) The inception rate for all causes of morbidity was 12.3 cases/ Lop gnatus 
of exposure. Respiratory diseases was the leading group of causes of morbidity fol- 
lowed by diarrhoea and dysentery. Inception rate varied inversely with social class. 


(3) (a) Physical growth was measured in terms of age recorded in this case 
was 9.00 months. Marked delay in dentation was observed both among the infants 
with low birthweight and among those who were given poor nourishment. 


(b) Mental development was measured in terms of age at sitting and age 
at standing. The median age at sitting and standing were 7.00 months and 10,93 
months respectively. Low birthweight was observed to retard motor development 
as indicated by the age at sitting and standing, the latter significantly. 
e 
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Appendix 


INDIAN STATISTICAL INSTITUTE 
FOLLOW-UP STUDY OF IN-PATTENTS OF MATERNITY WARDS 
PART I: HOUSEHOLD SCHEDULE 


name and address of the patient........ eee 
name of the husband of the patient........++++- 
(1) is the patient living in this household ? yes zm 
(2) if no in (1), what is her present address ? 
(3) if no in (1), did she stay in this household after leaving the hospital ? yes nó 
if yes in (3)—(a) how long ? 
(b) what was the condition of the mother and infant during her 
stay here and after ? I 
(survival of the mother and infant must be obtained and details about complications ca 
and medical care may be obtained if the response is reliable) 
(4) if yes in (1), the following information must be collected : 
relation to the " if earner 
name of the member head of the SOX» age marital educational 
household status status occupation income 
a) (2) (3) (4) (5) (6) (7) (8) 
EN 


VETERE SHE 


migrant non-migrant 


migratory status of the head of the household— 


if migrant, enter district and state of origin. 


actual duration of stay in years 
rural town Calcutta city 
i E — 

housing conditions 


Mid i Eas 


ND 
number of 


ji — separate 1 4 gj 
ho use rental Jide common 2 bath privy water suppiy 
owned—rented kitchen— nil 


investigation on 
signature of the Investigator 


date: 


appointment for medical 


U7 
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PART II: HOSPITAL RECORDS 
(to be filled in after field enquiry) 


i order of complications as duration condition condition birth and 
age PE, S the reported in the of labour of _o weights of 
pregnancy gravidae hospital in hours mother infant the infant 

a) (2) (3) (4) (5) (6) (7) (8) 


INDIAN STATISTICAL INSTITUTE 
FOLLOW-UP STUDY OF IN-PATIENTS OF MATERNITY WARDS 
PART III : PATIENTS’ SCHEDULE 


signature of the investigator & date 


ad Broox (1) 


Lm patient's name and address 
` 9. her relation to thg head of the household 
3. does her husband reside in this household? — 0007 i yes no 


| 4. husband's name— age 
occupation education income * 


5. date of discharge from hospital cabin paying non-paying 
nature of current termination live birth still birth abortion 


associated complication 


Broox (2) 


1. period of confinement to bed after leaving the hospital months pure 
did you resume normal work after confinement yes no 
if‘no’ what were the restrictions— 
how long the restrictions continued ? months days 


2. after the current termination, did you menstruate ? yes no 
if ‘yes’ date of first onset— 
pain associated— 
interval— in days— 
since then did you miss any period ? yes no 
if 'yes' remarks about new conception— 


3. laetation— suecess— partial failure— complete failure— 
if not, complete failure, are you lactating now ? yes no 
if no, when it did cease completely— 


4. did you have any complications in the (in months after child birth) last pregnancy ? 
if ‘yes’ state its nature. 


ante-natal visits* stage of pregnancy in treatment 
L l months when visits were made availed 


first in hospital/physician R 
second in hospital/ physician 
third in hospital/physician 


* if no ante-natal visits were made, enter ‘nil’ in the space within brackets, 
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Brock 3: Posr-NATAL HISTORY 


iun * onset— 
if symptom remarks days or months 
After 
child birth 


a) (2) (3) (4) 


continuance, 
if not 
duration 


(5) 


visits 


hosp. 


(6) 


physi. 


treat- 
ment 


(8) 


+ uterine sub- 


- genital tears 1. HEURE. or unrepaired perenaeal 
ear 


. breast compli- 


+ pelvic inflam- 


» other post-natal 


, 1. b: che 
involution and — 2. white vaginal discharge 
3. 


n versi 
etroversion prolonged and frequent vaginal 
bleeding 


4. red lochia 


2. cervical tears 

. eversion of lips 

. incontinence faeces 

. complete perenial tears 
. recto-vaginal fistula. 


LE 3 


e 


. genital prolapse 1. bearing down sensation and 


something coming out per 
vagina with/without straining 

. abdominal pain-dragging in 
nature 


t 


. Urinary symptoms 1, incontenence of urine true, 


stress, urge 
2. frequency 
3. buring sensation during urina- i 
tion 
4. temperature 
5. pain in the loins 
1 


. painful enforgement of breast 


cations 2, abscess 
3. mastitis (severe, painful en- 
gorgement with rise in tem- 
perature) 
. eracked, fissured or ulcerated 
nipples 


. rise"of temperature 

. pain in abdomen 

. red lochia 

. offensive or scanty lochia 

. irregular haemorhage 

. swelling in lower abdomen 

. painful swelling of 1 of the legs 
chronic cervities with/without 
erosions 


e 


ation and 
puerperal sepsis 


nan eornm 


[2 


. obesity 

. anaemia 

. headache 

. insomnia 

. scanty urine 

. sweliing of both legs 


constipation, piles and ga: 
intestinal symptoms 


8. puerperal insanity 
9. obstetrical paralysis of the 


lower limbs 
d out by physicians (even without 


complications 


stro 


egnene 


(a) 


(b) 
(o) 
(d) 


were any routine post-natal checks carrie 
complications) n 


if ‘yes’ camination in weeks after childbirt! 
Hat examination xamination, E Mination ) 3rd examination 
( 


ost-natal exercises given whether they were practised 


Were any advices on pi £ 
1 d of exercises advised 


if *yes' state the metho 
was any advice on family planning given— 
if ‘yes’ state details — ET 
what is your normal diet, i.e. before pregnancy, wha’ y a : 
(iafe quantities ar meat, fish, eggs and milk taken per day) 
Tuits and vegetables— » 
did you take any ‘additional quantities of tiers items 
i during pregnancy state (including tonics. 
2) after child-birth— 
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Brock 4 
Infant Es 
1. sex 2. birth-weight 3. gestation period 4. surviving or dead 
5. if surviving present age 6. if dead, age at death in month and days 


7. 


. cause of death (describing the train of events leading to death) 
8. if surviving, give the health history of the infant below : 


attendance "result 
age name of the disease to physician, treatment availed 


with symptorns hospital etc. cured partially not 


cured cured 


0-1 week 
1 week-1 month 
1-3 month 
3-6 month 
6 month 
and above 


9. Development 


(a) activity (age in months at which baby was sitting, standing etc., may be ascertained) 
(b) sucking and breathing reflex— (c) bowels 


(d) dentation (e) general appearance 
10. Feeding 


item quantity per day period in months 


1. breast milk 
2. cow's milk 
8. other types of milk (state brand) 
4. cereals : 
5. fruits 

6. fish 

7. meat 

8. eggs 

9. tonics 


Brock : PREVIOUS PREGNANCY HISTORY 


age at marriage 


order of parity 1 


ro 
w 
» 
o 
e 
EI 
o 
- 


10 11 12 


age of the mother 


result of pregnancy 


complications in labour 


post-natal complications es 
Saco aa a aE 
whether hospital delivery a 


Chronic diseases of the mother (if any): 1. T.B. ; 2. diabetes; 3. heart disease ; 4. essential hypertension ; 5, nephritis 
6. rheumatism; 7. gastric troubles; 8. others (state the exact cause) ; j 


Paper received : August, 1961. 
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WORKING FORCE SIZE AND STRUCTURE IN INDIA, 1951: A REGIONAL 
ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


l. INTRODUCTION 


This paper reports the findings of a region-by-region analysis of the 1951 
Census economie returns, with particular respect to size of working force and balance 
between agricultural and non-agricultural occupations. Wherever possible, Census 
figures for States or parts of States have been critically compared with the results of 
three All-India sample surveys conducted between 1950 and 1955 : the Agricultural 
Labour Enquiry, the National Sample Survey, and the Rural Credit Survey. Our 
primary aim in examining the Census of 1951 materials has been to assess their value 
as a statistical base against which the 1961 Census returns may be appraised and 
interpreted. "The study was carried on as one part of the research programme of the 
Census of 1961 Project of the Indian Statistical Institute.! 


2. SUMMARY RESULTS 


Summarizing our conclusions, we may say that internal as well as external 
evidence points to a high degree of unreliability in the Census of 1951 data on work- 
ing force participation. The proportion of the population classed by the Census as 
earners varied sharply from State to State without relation to differences in age 
structure. Rather, the percentage of males and females recorded as self-supporting, 
partly dependent, or totally dependent tended to follow particular patterns according 
to the separate jurisdictions under which the census was conducted. Several of these 
census-taking jurisdictions, however, cut across tracts well known to be fairly uni- 
form in geographic, social and economic characteristics, which would normally be 
reflected in fairly uniform working force proportions. It would appear that exogenous 


factors, chiefly of an administrative nature, seriously influenced the Census returns. 


Working force percentages for States and parts of States obtained by two 
different sample surveys show practically no relation with the Census figures for the 
same areas. Both surveys found significantly larger proportions of workers in the 
rural population than did the Census. Taken together, the survey results suggest 
that the Census seriously under-enumerated the rural working force in the country 
as a whole, and particularly in the South. Since approximately five-sixths of the 1951 
population was rural, it would seem that the Census figures for earners and part- 
earners provide a dependable guide neither to the actual numbers of workers in 


'The Project was sponsored by the Indian Statistical Institute throu; 
contribution to the preparations for the ninth decennial Census of India, 
indicated by mentioning the titles of some of the earlier reports : 
Concepts in the Census of India, 1881-1951,” cyclostyled, 
Data, 1881-1951”, eyclostyled, 1958; “Census Economie Questions and Tables: Some Alternative Tryout 
Proposals”, cyclostyled, 1958; “Economic Recommendations for the Census of 1961," Economic Weekly 
(Bombay), Vol. XI, pp. 1230-1242, September 5, 1959. 

Daniel Thorner served as Director of the Project, Alice 
C. Shah as Computer. M. A. "Telang, Honorary 
guidance at all stages of the work. 


ghits Bombay Branch as a 
The scope of the Project may he 
"Preliminary Memorandum — Economie 
1958; “Comparability of Census Economic 


Thorner as Joint Director, and Neena 
Secretary of the Bombay Branch, provided advice and 
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different i i x 
Sag cally productive activities. 
fimus a ee p deed i ii distribution of the working force of 
with samo nip OE of umm te oe x juin a) 104 
survey data, Putting together the auiem cii sE ies ere me eis 
we are able to identify with some confidence rural Pi sre pec i có 
i f J ih s al tracts where the population consists 
primarily of peasant cultivators and their families, tracts with significant numbers 
a epar S tracts in which a sizeable fraction of the working 
g ag 3 
High percentages of cultivators were typical of Himalayan border districts 
from Himachal Pradesh and Kangra on the west to Assam and Tripura on the east; 
of interior hilly regions in Madhya Pradesh and Bihar where substantial tribal popu- 
lations dwell; of the Konkan and Deccan regions in Maharashtra; and of parts of the 
Gangetic and Trans-Gangetic Plains in Rajasthan, Punjab, and Uttar Pradesh. 
Agricultural labourers played an important role in the South (Andhra, Kerala and 
Madras); also in the easterly districts of Maharashtra (Berar and Marathwada), in 
ion of Madhya Pradesh, and in North Bihar. Non-agricultural pursuits 
roportions of the rural working force in the areas of Uttar Pradesh 
and along almost the entire coastal rim from Kutch 
ain to West Bengal. 


the central reg 
claimed significant p 


and Punjab adjacent to Delhi, 


and Saurashtra down to the southernmost tip and up ag 


ITY OF SURVEYS WITH CENSUS 
al Labour Enquiry (ALE)? 


up measures to ame- 
the results of which 
families 


3. COMPARABIL 
The Agricultur 
a preliminary to drawing 

The second stage, 
‘amily Survey; it covered 103,548 


Purposes of surveys. was under- 
taken by the Ministry of Labour as 
liorate the conditions of agricultural labour. 


we have employed, was entitled the General F : 
in 812 villages. The National Sample Survey (NSS)? has been conducted on a conti- 


nuing basis sinco 1950 by the Government of India with the assistance of the Indian 
Statistical Institute. It is a multipurpose survey, gathering data on à wide variety 
of economie, social, and agricultural topics. The Ninth Round covered 16,000 house- 
holds in 1624 villages and 32,000 households in 2108 urban blooke, imis Rural Credit 
Survey (RCS)! was sponsored by the Reserve Bank of Indis with the m of providum 
information required for the formulation of long-term agricultural credit policy. The 


RCS collected data from 120,000 families in 600 villages. 
Reference dates. The Census was taken in March 1951; the General Family 
Survey of the Agricultural Labour Enquiry was conducted early in 1950; and the field 


work of the Rural Credit Survey extended from October 1951 through early 1952. 
ake the data from the latter two sources as referring to 


It is not unreasonable to t 
~ 2 Rural Manpower and Occupational Structure. Ministry of Labour, Government of India, Delhi, 
1954. : Ni R "t 
. Employment and Unemployment : Ninth ound, Prelimi- 
, Number 10: Empey of India, Delhi, 1959. 


Governmen! 


ort Vol. I, Part I, Rural Families, Reserve Bank of 


3 National Sample Survey 
nary, May-November, 1955 Cabine 
4 All-India Rural Credit Survey : Survey 
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roughly the same point in time as the Census. The Ninth Round va = sar a 
Sample Survey, however, covered the months May-November, 1959; We hav 
nonetheless used the Ninth Round materials since this was the first NSS nad large 
enough to yield estimates for separate States. We have been emboldened hel ignore 
the four-year gap by the fact that the Ninth Round All-India data relating to wio 
subjects included in our comparisons are highly consistent with the relevant All-India 
figures from the First Round (October 1950—March 1951) and the Fourth Ronna 
(April—September, 1952). Tt is, of course, possible that there may have been State-wise 
variations during this period, but we have not attempted to pursue this possibility. 
Geographical units. While we have in effect assumed away any important 
influence of the time factor, we have taken some pains to bring the data into geogra- 
phical equivalence. Each of the Surveys utilized a different break-down of the 
All-India figures by States, groups of States, and part of States. No one of the other 
sources followed exactly the procedure of the Census. 


needs of 1961, we have attempted, wherever possible, to dr 
terms of the current States. 


Keeping in mind the 
aw up our tabulations in 
This has involved recombination of Census “natural 
divisions” (groups of districts within the 1951 State boundaries) and ALE zones 
(parts of States). 

Appendix 1 shows the districts included in each 
and the ALE zone or zones taken as equivalent to each divis 
we have given each division a deseri 


‘Census natural division, 
ion. For ease of reference 


ptive, popular or historical name, e.g., Coastal 
Andhra, Telengana, Chhota Nagpur. The three-digit Census code numbers (e.g; 


1.21 for Assam Valley, and 2.12 for North Bihar) denote the position of the division 
with regard to five major geographical regions (single-digit codes 1 to 5) and fifteen 
sub-regions (two-digit codes). The ALE zones are identified by roman 
lowing the name of the State in which the area was included in 1951. 
of the ALE zones, for example, we can understand at 
has been constituted from parts of the former territories 
Where we have been unable to Obtain data refe 
presented comparisons in terms of States. 
do for the 17 major States which existed in 
States plus Andhra, which was separ 
that of these ten St 


numerals fol- 
From the names 
a glance that Andhra State 
of Madras and Hyderabad. 
rring to divisions we have 
In some cases this has been possible to 
1951, in others for only the 9 “Part A” 
ated from Madras in 1953. 
ates, one (Bombay) has been broken u 
Pradesh) is today constituted quite differently, three (Andhra, Madras and Punjab) 
have undergone changes of somewhat lesser magnitude, and another two (West Bengal 
and Bihar) have had minor border adjustments, Only Assam, Orissa and Uttar 
Pradesh have remained virtually unaffected. The comparison between Census and 
ROS materials has been made for individual districts because of the nature of the 
RCS sample, 


Readers are cautioned 
P completely, another (Madhya 


As is only to be expected, each of the three Surve: 
than the Census. Each employs its own set of definition 
these conceptual discrep. 
Which they are relevant. 


ys has a different emphasis 
5. We will take accourt of 


ancies in the discussion of the partieular comparisons for 
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4. WORKING FORCE SIZE: DISCREPANCIES IN CENSUS DATA 


Census economic classification. The three categories into which the Census 
ae 1951 classified the entire population were “self-supporting persons" (individuals 
in receipt of income sufficient at least for their own maintenance), “earning p 
(individuals in receipt of income insufficient for their own RANA. d 
earning dependents.” Tn the Census literature, these terms are referred to as indicat- 
This is, of course, not exactly the same as a 
workers, or economically active and not 

is on receipt of income rather than work. 


ing “household economic status." 
classification into workers and non- 


economically active, since the focus 
However, the number of persons who receive income without working is very small. 


Only about 1 percent of the total population in 1951 were recorded as rent-receivers, 
beggars, pensioners, ete. The question of persons (such as family members helping in 
but receive no overt income in wages or profits presents more 
difficulties. The Census instructions indicated that such individuals were to be classed 
arning dependents according to the share of the 
s we shall see, this instruction was 


cultivation) who work 


as either self-supporting persons or e 
family income attributable to them. A 
interpreted in many different fashions. 

We may begin our examination of the Census data by inspecting the per- 
centage of all earners—self-supporting persons (SSP's) plus earning dependents (ED's) 
—identified in each of the major States. Table 1 shows these percentages for persons 
TABLE 1, PERCENTAGES OF SELF-SUPPORTING PERSO Oy bo e 

DEPENDENTS IN 17 STATES om E dm 


PERSONS IN WORKING 


all persons males only 
L—— a 
major States* ; : pea 
a SSP’s-+ED’s age group SSP's--ED'S 
15-64 per 100 15-64 per 100 
per 100 persons persons per 100 males males 
73 2 64 55 
1. West Bengal 62 2 eI 55 
2. Madras B 48 $5 FA 
3. Vindhya Pradesh E: a1 60 "s 
4. Madhya Bharat "n 
5. Orissa a E ra " 
6. Madhya Pradesh 28 46° 58 60 
7. Hyderabad $8 43 59 55 
8. Bombay s is 
2 5 
9. Uttar Pradesh | A 36 37 50 
10. Travancore-Cochin ae 29 59 48 
11. Mysore 87 50 57 61 
12, Rajasthan D A z 
42 
13. Saurashtra 56 36 56 50 
pi os 43 56 54 
14. har 55 2 56 5i 
15: PEPSU op 39 55 56 
17. Punjab] 54 * à À 
2 5 
high Pi 29 55 4T 
w M ccm Um ENNNM 
QR ie cp 9 17 


* f 1951. 
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of both sexes and also for males only. Percentages for females as well are presented 
in Appendix 2, Table A.1. Since Census of 1951 economie data were not cross-tabu- 
lated by age, we could not calculate age-specifie working force proportions. Rashes 
we have compared the percentages of workers with the percentages of persons in the 
age group 15-64. 


Statewise variation in working force proportions. We note with some surprise 
that whereas 56 of every 100 persons in Madhya Pradesh were returned as fully or 
partly self-supporting only 29 of every 100 were so returned in Mysore. As against 
47 earners per 100 males in Madras, the ratio in neighbouring Hyderabad was 60 per 
100. Difference from State to State in the proportions of persons in the working 
ages (15-64) provide no basis for such wide variations in working force size. On the 
contrary, Madras had a somewhat more favourable age structure (61 out of every 
100 persons in the 15-64 group) than Hyderabad, while Mysore and Madhya Pradesh 
were practically identical in this respect. Nor do the discrepancies tally with other 
available information about conditions in the various States. 


We may continue by studying the relative numbers of persons recorded res- 
pectively as SSP's (self-supporting persons), ED's (earning dependents) and NED's 
(non-earning dependents) in the 52 natural divisions. Table A. 2 in Appendix 2 presents 
the percentages separately for males and females. Our discussions focus primarily 
on the data for males, since they comprise the bulk of the working force and economic 
returns relating to males are well known to be more reliable than those for females, 


Difference among divisions. Table 2 shows the extent of regional variation 
in the percentages of males assigned to each of the three categories. Let us for the 
moment leave out of consideration the two highly atypical divisions of Greater Bombay 
and Calcutta Industrial Area. We find that the proportion of males returned 
supporting ranged from 55.9 in the hill tract of Himachal Pradesh on the northwest 
frontier to 39.5 in Manipur, a hill tract on the northeast frontier, With regard to 
earning dependents the highest percentage was that for the Himalayan principality 
of Sikkim, 19.4, while the lowest was 2.6 for the neighbouring Darjecling-Duars 
area, The division with the largest percentage of non-earning dependents was 
the coastal Malabar-South Kanara area of the old Madras State, with a figure 
of 55.5; the smallest percentage of non-earners was 32.8 in Himachal Pradesh. 
In parts of Madras, in Mysore and in South Bihar, less than one out of every two males 
was recorded as an earner (either SSP or ED), By contrast, in Himachal Pradesh 
and the Chhattisgarh area of eastern Madhya Pradesh, approximately two out of 
every three males were classed as earners. Table A.2 in Appendix 2 will show that 
the disparities in the percentages for females are still greater, 


às self- 


Yet we know that the Indian economy, while not of 


an uniform texture, is 
nonetheless characterized by 


a certain basic sameness. The agricultural villages which 
predominate in every part of the country offer, in point of fact, little scope for varia- 


tion in the pattern of working and not working (or earning and not earning), especially 
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TABLE 2. DIVISIONS ARRANGED IN RANK ORDER OF PERCENTAGES OF 
SELF-SUPPORTING PERSONS, EARNING DEPENDENTS AND NON- 
EARNING DEPENDENTS TO ALL MALES 


self-supporting persons earning dependents non-earning dependents 


rank 
number percen- EP 
division iage division es division Pret 
l. Greater-Bombay Sikkim 19.4 Malabar 55.5 
2. Calcutta Area Marathwada 16.9 Tamilnad 53.6 
3. Himachal Chhattisgarh 14.7 Rayalaseema 53.1 
4. West U.P. Kangra 14.3 South Bihar 53.1 
5. Delhi Telengana 14.0 Mysore 52.3 
6. Kotah-Bundi Manipur 13.7 Travancore-Cochin 50.3 
7. Ajmer Borar-Nagpur 12.1 North Bihar 50.1 
8. Patiala Jabalpur-Sagar 11.5 Coastal Andhra 49.2 
9. Jaipur-Alwar Himachal 11.4 W. Bengal* 48.0 
10. Jodhpur-Bikaner E Assam Valley 11.4 Konkan 47.4 
ll. Coorg 52.0 Saurashtra 11.4 Chhota Nagpur 47.1 
12, Bhopal 51.6 Mewar 10.7 Gujarat 46.9 
13. Darjeeling-Duars 51.6 Punjab Plain 10.6 Manipur 46.8 
l4. Oudh 51.5 North Karnatak 10.4 Bombay Deccan 46.7 
15. South U.P. 51.3 Orissa Inland 9.8 Saurashtra 46.5 
16. ‘Kumaon-Garhwal 50.8 Tripura 9.8 Assam Valley 46.0 
17. Gwalior 50.7 Bombay Deccan 9.7 Darjeeling-Duars 45.8 
18. Chhattisgarh 50.7 Assam Hills 9.6 Assam Hills 45.8 
19. Jabalpur-Sagar 50.6 Bundelkhand 9.5 Coorg 44.8 
20. Fast U.P. 50.0 Jaipur-Alwar 9.5 Kutch 44.7 
i Zi k 44.6 
21. Malwa 49.8  Kotah-Bundi 9.2 North Karnatak 
z j 9.0 Tripura 44.6 
22. Berar-Nagpur 49.8 Bares i Es Punjab DIR 19:0 
23. Bundelkhand 49.6 Orissa Coas! u rae 
24. Mewar 49.5 South U.P. 8.6 Orissa Coastal : 
vali 43.5 
A Dhar-Jhabua-Nimar a ` ? Eo P s k $ Exc ri 4 
20. Chk r & Bast U.P. . fcc 
21. Don Nagp 48.2 Ajmer 8.1 mn C T m * 
28. Orissa Coastal 47.6 Oudh 8.0 Malwa 
Orissa Inland 42.0 
99. Á 7.3 Kutch 8.0 ie 
30: [i 5 0 Kumaon-Garhwal i M a cahp ail ni $ 
- Malwa "s ae > i 
ix weet — is Dhar-Jhabua-Nimar 7.3 Marathwada 41.6 
33 : 45.7 Patiala 7.0 Kumaon-Garhwal 5 a 
34. [oe ibi 45.6 Andhra Coastal HE DE TT. 40.9 
35. Punjab Plain 45.5. — Cwabor i 5,8 Bundelkhand 40.9 
36. North Karnatak 45.0 Travancore-Cochin . di aa 
37. Assam Hills 44.6 — Jodhpur-Bikaner 2 etsi 40.3 
38. Konkan 44.2 Delhi ZI South U.P. 40.1 
39. Coastal Andhra 44.2 Rayalaseema 5.0 Telengana 39.8 
40. Gujarat 44.1 W. Bengal 
41 i 43.9 Bhopal 4.9 Mewar 2 
42. ic CHE T s $2 Slim 38.9 
43. Bombay-Deccan 43 P Ne RTE 4.2 Kangra 38.7 
44. Tami 42. o 
4. 'l'umilnad pa Mysore 4.0 DUREE. 38.1 
45. South Bib "s : 3.5 Jaipur-Alwar 38.0 
46. dieser Valley 42.6 Tan 3.4 Jabalpur—Sagar 37.9 
47. Saurashtra Ba Near 3.3 Kotah-Bundi 37.6 
Es A 
^s Reyes ji Coorg 3.2 Calcutta Area 36.0 
29. Soim a 3 Darjeeling-Duars 2 6 o Es i $ 
50. Marathwada "2 Greater Bombay 2.3 Himachaj B 
5l. Malabar 4l. tta Area 1.3 Greater Bombay 32.4 
5 Calcul 
52. Manipur 39. 


* Excluding Calcutta. 
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for males. The unrealistic nature of the sharp divisional differences in the 1951 Census 
proportions of earners and dependents becomes even clearer when we compare the 
figures for adjacent divisions with many similar features. Table 3 presents this com- 
par ison for three Census sub-regions. In addition to the actual percentages of SSP’s, 
ED’s and NED’s to all males we have indicated the quartile rank of each percentage, 
that is whether it falls into the first, second, third or fourth quarter of the ranked 
list of divisional percentages shown in Table 2. Thus in the rolling upland tract of 
Chhota Nagpur where a large part of the population is tribal, the percentage of non- 
earners was 47, which falls into Quartile I. Just to the south, in the Chhattisgarh 
division, another important tribal area, the percentage of non-earners was only 35, 
which falls into Quartile IV. Exactly the reverse quartile relationship is shown by 
the respective figures for earning dependents in these two neighbouring divisions. 


Sharply contrasting patterns are also to be seen among the divisions consti- 
tuting the North and South Deccan sub-regions. Thus for dry inland Rayalaseema 
relatively low percentages (that is, in the third and fourth quartiles of all percentages) 


of self-supporting persons and earning dependents were accompanied by a very high 
percentage (in Quartile I) of non-earning dependents; in Teleng 


ana, geographically 
and agriculturally much the s prid 


ame, the proportion of earning dependents was very high 
(Quartile I) and that of non-earning dependents very low (Quartile IV). 


Influence of exogenous factors. 


If we do not accept the Census of 1951 figures 
for self-supporting persons and e 


arning dependents as reflections of genuine differences 
between one area and another, how are we to explain the observed variations? One 
possibility suggests itself when we group the divisions not by geographical zones 
TABLE 3. PERCENTAGES OF SELF-SUPPORTING PERSONS, EARNING DEPEN- 
DENTS AND NON-EARNING DEPENDENTS TO ALL MALES IN THREE 
CENSUS SUB-REGIONS 
7...) es 
percentage of all 


quartile ranks 
males 


of percentages 


SSP ED NED SSP ED NED 
sub-region division, State* ii: 
3.3 North-East Plateau 
3.31 Chhota Nagpur Bihar 48 
5 47 
3.32 Chhattisgarh Madhya Pradesh 51 15 35 x : 
3.33 Orissa Inland Orissa 48 10 42 oA Hu nt 
3.4 North Deccan 
3.41 Berar-Nagpur Madhya Pradesh 50 12 38 It 
3.42 Marathwada Hyderabad 41 17 49 IV i ay 
3.42 Bombay Deccan Bombay 44 10 47 IV Tm = 
3.5 South Deccan 
3.51 Telengana Hyderabad 46 14 40 HI T 7 
3.52 North Karnatak Bombay 45 10 45 tr fi x 
3.53 Mysore Mysore 44 4 52 IV * 
KS 3.54 Rayalaseoma Madras 42 5 53 Iv e : 
*States as of 1951. ES i TUUM E NOU 
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but by census-taking jurisdictions, as in Table A. 2in Appendix2. In almost ever 

case the figures for the various divisions included in a single jurisdiction (one or m 
States in which enumeration was under the charge of a single Superintendent) reveal 
We see from Table 4 that in Bihar all three divisional percen- 
uartile, and all three percentages for NED's in the 
In Madhya Pradesh, quite the other way, percentages of SSP's are 
e II, of ED's in Quartile I and of NED’s in Quartile IV. Madras, 
an in turn show distinct jurisdictional patterns, each one 


striking consistencies. 
tages for ED’s fall in the fourth Q 
first quartile. 
uniformly in Quartil 
Uttar Pradesh, and Rajasth 
different from the others. 

nat differences in the recorded percentages of self-sup- 
flect variations in Census administration 
We suggest that this may well 
instructions and illustrations as 


It is at least arguable tl 
porting persons and earning dependents re 
rather than the interplay of economic factors 
have happened because the economic questions, 
handed down from the Centre in 1951 were ill-conceived and ambiguous. 
E RANKS OF DIVISIONS BY PERCENTAGES OF SELF- 
SUPPORTING PERSONS, EARNING DEPENDENTS AND NON-EARNING 
DEPENDENTS TO ALL MALES IN FIVE CENSUS JURISDICTIONS 


non- 


self- 


TABLE 4 QUARTIL. 


census jurisdiction 
supporting earning earning 
division persons dependents dependents 
Bihar 
North Bihar TIL IV I 
South Bihar IV IV jn 
Chhota Nagpur II IV I 
Madhya Pradesh 
Jabalpur-Sagar II I IV 
Chhattisgarh Ir I IV 
Berar-Nagpur Ir I IV 
Madras (including Coorg) s di $ 
Rayalaseema 
Malabar-S. Kanara i¥ LY) I 
Andhra Coastal ur IH I 
Tamilnad Ly z A 
Coorg i V 
Rajasthan (including Ajmer) a ne 
J aipur-Alwar i T T 
Jodhpur-Bikaner 
II I LV 
Mewar . i - a 
Kotah-Bundi E Tif x 
Ajmer 
Uttar Pradesh i TO ue 
Kumaon-Garhwal Ti 1t = 
East U.P. i = HI 
qu n Iv T 
South U.P. 
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No satisfactory definitions of self-supporting persons or earning dependents were 
provided. Nor in fact could they have been provided, since the terms have little 
intrinsic ‘meaning in an Indian setting. Responsibility for interpretation of these 
items devolved upon the State Superintendents, each of whom tried to make the 
best of a bad bargain. 

The conceptual deficiencies of the Census of 1951 have been discussed in detail 
in an earlier paper prepared in this project. Tt may be worthwhile to quote a summary 
statement from that memorandum.® 

“There were no doubt genuine economie and social differences among the 
States of India in 1951; but we can have no confidence that these have been accurately 
reflected in the Census returns...The economie categories used in the Census of 1951 
were ill suited to India. It is perhaps not altogether surprising, therefore, that these 
categories were understood and administered differently in the various 1951 census 
jurisdictions." 

Categories used in earlier censuses. The Census of 1951 was the third Census 
of India to use a three-fold economic classification. In 1931 the population had been 

divided into earners, working dependents and dependents. The terms used in the 
1941 tables were independent persons, partly dependents, and total dependents. 
Prior to 1931, there were only two groups : “actual workers" and dependents. The 
question naturally arises as to the relationship of the three 19 
earlier sets of three categories each, 

Table 5 presents for males the percentages returned under each r 
1931, 1941 and 1951 for five major States which were not affected by the 


51 categories with the 


ubrie in 
partition 
TABLE 5. PERCENTAGES OF MALES RETURNED UNDER THREE ECONOMIC 


CATEGORIES IN SELECTED STATES ACCORDING TO THE CENSUSES OF 
1931, 1941 AND 1951 


\ categories 
\ 
\ 1931 earners working dependents 
i3 dependents 
N i 
\ 1941 independent partly total 
\ persons dependents dependents 
1951 self- earni 
A rning non-earni; 
Supporting dependents dependents. 
eat per 100 per 100 
States iden Hmm mee 
Bihar and Orissa 1931 57 T 
1941 51 6 E 
1951 46 6 is 
Bombay 1931 50 5 
1941 48 8 S 
1951 46 9 de 
Madras 1931 55 4 41 
1941 47 4 48 
1951 43 4 53 
Uttar Pradesh 1931 63 2 35 
1941 50 4 46 
1951 53 6 41 
8 Comparability O Te T a 1051, fndian Statistical Rt ect 
Mis tues, M mines d F4 ensus Economic Data, 1881-1951, Indian Statistical Institute, Bombay Branch, 
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of 1947. Bihar and Orissa are taken together since Orissa was not constituted as a 
separate State until 1936. Absolute numbers will be found in Table A.3 (Appendix 2) 
together with the respective figures for females and persons of both sexes. We note 
that in Bihar-Orissa, in Madras, and in Uttar Pradesh, the percentage of males classed 
in the first category (earners, independent persons, self-supporting persons) varied 
over a range of 10 to 13 points in the three Censuses. Differences of this order may 
also be observed among the several States in 1931 and 1951; the figures for indepen- 
dent persons and total dependents in 1941 are closer to each other. Bihar and Orissa 
apparently had a smaller ratio of part-earners to all males than did Madras in 1931, 

yet a larger ratio than Madras in 1941 and 1951. Bombay exceeded Uttar Pradesh 

in the proportion of non-earning males in 1931 and 1951, but the reverse was true 

in 1941, The trends for females are similarly erratic. 

ggests that despite the superficial 

ets of Census figures for 1931, 1941 

ame categories of persons at 

d 1941 had, like © 


Although inconclusive, the evidence su 
similarity of the names of the rubrics, the three s 
be taken as counts of the s 


and 1951 cannot safely 
It is possible that the terms used in 1931 an 


different points of time. 
those of 1951, different meanings in different, States. 


5. WORKING FORCE SIZE : EVIDENCE FROM SAMPLE SURVEYS 


Census data on regional variations in the size and 
composition of the working force with the findings of the Agricultural Labour Enquiry. 
Up to now we have been examining Census tabulations of SSP's, ED's and NED's 
in the general population, that is, the people living in both villages and towns. We 
shall now turn to the Census figures for the rural population, which means, in most 
cases, persons living in places with less than 5,000 inhabitants. Since most of the 


population of almost every division was rural, the All-India urban-rural ratio i 1951 
being approximately 1 to 5, the percentages calculated for the rural population are 
] population. 


very similar to those for the genera 

To obtain comparable percentages from the ALE for each division, we have 
the zones or zones covering the same rural areas. Where it was 
more than two ALE zones, we have simply added 
It has been demonstrated that weighted and 
he Indian Union as à whole are in very close 


Let us now compare the 


taken the data for 
necessary to combine two or, rarely, 
the figures without weighting them. 
unweighted tabulations of ALE data for t 
agreement.® | 

The ALE working force categories were garnet (persons "who had earned 
*) and helpers (“who assis 
pendently any income themselves”). Persons who were neither earners nor helpers 
were to be daai as dependents. Although these three terns are eee differently 
from the three terms used in the Census of 1951, a certain rough equivalence in the 
ight reasonably have been expected. Even if the distinction between 


income, however meagre’ t earners without earning inde- 
, however ag 


actual returns m 
Ministry of Labour, Government of India, Delhi, 1954, 


6Rural Manpower and Occupational Structure, 
p. 530, 
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earners and helpers cannot be equated with that between SSP’s and ED’s, the class 
of dependents might be somewhat similar in scope with the NED’s. 


Table A.4 in Appendix 2 sets out separately for males and females = 
Census percentages for SSP’s, ED’s and NED’s in the rural population, us z 
with the ALE percentages for earners, helpers and dependents. Excluding pea 
urban areas and tracts not covered by either the Census or the ALE, we finc 
comparable sets of percentages for 48 divisions. 


Disagreement between Census and ALE. The most striking feature of Table 
A.4 in Appendix 2is that smaller percentages of dependents to all males were recorded 
by the ALE than by the Census in all but 6 divisions. 
fied a much larger proportion of the rural males as either earners or helpers than the 
Census recorded as SSP’s or ED’s. Table 6 shows that whereas in 34 out of 48 Census 
Divisions, the composite percentage of SSP's-- ED's falls below 60, all but 9 of the 48 
ALE percentages of earners--helpers come to 60 or more. 


In other words the ALE classi- 


With regard to the specific comparison between percentages of SSP's and 
percentages of earners, we note that the Census proportions 


obtained by the ALE for divisions which formed part of the St: 
Madhya Bharat, Punjab, Rajasthan and Uttar Pradesh. 
divisions which were formerly ineluded in Madras, Hyderabad and "Travancore-Cochin. 
Except for those divisions which belonged to Hyderabad and Madhya Pradesh, the 


proportion of male helpers recorded by the ALE was in every case higher than the 
proportion of ED’s returned in the Census. 


are higher thari those 
ates of Assam, Bombay, 
The reverse is shown by 


TABLE 6. FREQUENCY DISTRIBUTION OF 48 DIVI. 
SIONS BY PERCENTAGES OF RURAL MALES 
RETURNED AS EARNING OR WORKING 

IN CENSUS OF 1951 AND ALE 


mo 


Census ALE 
percentage of SSP’s-+ED’s earners + helpers 
rural males per 100 rura] per 100 rural 
earning or males males 
working number of divisions number of divisiong 
70-74 0 1 : 
65-69 5 11 
60-64 9 27 
55-59 15 8 
50-54 13 
45-49 5 0 
40-44 1 0 


With the ALE as well as wit 


h the Census we can d 
fication which v 


ary according to the separate 
of the survey. To bring out this char 


iscern patterns of classi- 
States, which participated in the conduct 


acter of the ALE results we have ranked 
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the divisions twice : by percentages of SSP’s and ED's in the rural population accord- 
ing to the Census, and by percentages of earners and helpers according to the ALE 
and divided each ranked list into four quartiles. Table 7 shows the pate rankinga 
obtained in this manner for 19 divisions in five of the 1951 States. We note that 
whereas in Madhya Pradesh the Census percentages for SSP’s rank in Quartile II 
and for ED’s in Quartile I, the ALE pattern in two divisions of the three is high (I) 
for earners and low (IV) for helpers. In Uttar Pradesh, where the Census found rela- 
tively high percentages of SSP's and moderate percentages of ED's the ALE returns 
show moderate percentages of earners and fairly high percentages of helpers. 

tages obtained by the ALE was in almost every 
attern for that State. As an indication of the 
ment coefficient of correlation 


In sum the pattern of percen 
1951 State different from the Census p: 
degree of divergence we have calculated a product mor 


TABLE 7. QUARTILE RANKS OF DIVISIONS BY PERCENTAGES 
OF SELF-SUPPORTING PERSONS AND EARNING DEPENDENTS 
TO ALL RURAL MALES RECORDED BY CENSUS; ALSO BY 
PERCENTAGES OF EARNERS AND HELPERS TO ALL 
MALES RECORDED BY ALE; IN 

FIVE STATES AS OF 1951 


Census ALE 


State — 
division SSP's  ED's earners helpers 


Bihar 
III IV p III 


North Bihar 
South Bihar Iy IV II II 
Chhota Nagpur II IV I TII 
Madhya Pradesh 
Jabalpur-Sagar TI : I I IV 
Chhattisgarh II I II II 
Berar-Nagpur II T I IV 
Madras - 
Rayalaseema IV IV I 
Malabar-S. Kanara IV IV Il B 
Andhra Coastal IH III I x 
Tamilnad IV IV I 
Rajasthan 
Jaipur-Alwar I T a - 
Jodhpur-Bikaner I HI P it 
Mewar Ir I en n 
Kotah-Bundi I Ir 
Uttar Pradesh 
I Tit II 
-Garhwal Ir Hu 
er j II II III I 
as di I n xmo j 
u 
i IV In I 
West U.P. F a i w 
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from the 48 Census percentages of SSP's--ED's to all males and the 48 ALE 
percentages of earners and helpers to all males. It comes to only 0.20. This would 
imply almost complete lack of relationship between the two sets of data. Slang. 
both of them are in effect measures of the same phenomenon—the extent of working 
force participation in various parts of the countryside. 


Comparison of rural data from three sources. By shifting from 48 divisions 
to 10 States, we can make a three-fold comparison of Census, ALE and National 
Sample Survey (NSS) results relating to rural areas. We use the NSS data for earners 
and earning dependents rather than the NSS figures for persons in the labour force 
(gainfully employed plus unemployed), since the former were int 
to be comparable with the Census SSP's and ED's, 
category of earning dependents was defined explicitly to 


ended specifically 
In the NSS instructions, the 
include unpaid family helpers. 
A full comparison of the percentages obt 
of all three categories by the three different source: 
A.5. In most States the NSS figures for male earners are higher th. 
Census and ALE figures. The NSS figures for male ED's are, however, generally lower 
than the ALE figures for male helpers. With regard to dependents, the NSS propor- 
tions for males are closer to those of the ALE than to those of the Census. 

Extent of agreement between NSS and ALE. In other w 
the ALE, identified a larger segment of the rur: 
than did the Census. We can state the 
centages obtained for rural males in e 
males in the working ages (15 to 64), 
the ALE and the NSS classed in on 
least as large a proportion of all males as would be accounted 
ages of 15 through 64. In other words, the 
suggest that in most States, not onl 
adult males in their prime, but also a fraction of boys under | 
working. The Census ratio of SSP's and ED's to 
exceeds the ratio of working-age men to all rur 
Pradesh, Madhya Pradesh, and Punjab. By t 
force measure approaches that of the other tw. 
The extent of agreement between the ALE and the NSS findings is larger than that 


between either of these surveys and the Census, In fact, the returns from ALE 
and NSS for Madras, Orissa, Madhya Pr. Bombay and Assam are practically 


identical, while the discrepancies in the case of West Bengal and Andhra are small 
But the two surveys fail to agree in respect of Uttar Pradesh Bihar and Punjab em 
3 SAEC Jab. 


ained for rural males and females 
s is presented in Appendix 2, Table 
an the respective 


ords the NSS, like 
al population as earners or workers 
position more exactly 
ach State together with th 
Table 8 shows that, with 
e or another of their worl 


if we set out the por- 
© percentages of rural 
asingle exception, both 
king force categories at 
for by the men from tho 
data from both sample surveys would 
y the whole or practically the whole number of 
5 and elderly men were 
all males, by 


contrast, equals or 
al males in only 


three States: Uttar 
he same token the Census w 


orking 
0 surveys on] 


y in these three cases. 


adesh, 


influence of S 
helpers and depend 
of the NSS and ALE fi 


0 States. The fact th 
State recorded by the ALE 


tate boundaries on 
ents, Nonetheless, 
ndings for the rural 


at the range of varia- 
and NSS is narrower than that of the 


the pattern of ALE percentages of earners, 
we cannot ignore the marked consistency 


male working force as a whole in 7 out of 1 
tion from State to 
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Census in itself lends credence to the results of the two surveys. Whereas it is impos- 
sible to establish any meaningful relationship between age structure and the Census 
working force participation data, we may observe that in 7 States the figures for workers 


according to both surveys exceed the figures for males in the age group 15-64 by at 


least two percentage points. 

Dimensions of rural working force. 
these several respects suggests that the ov 
force in the early 1950’s may be more accurately reflected by the surveys than by the 
Census, If this is the ease, we could say tentatively that rural Andhra, Madras and 
Orissa were characterized by relatively high proportions of male workers as 
well as of males in the working ages. In the villages of Madhya Pradesh and Assam 
the proportion of workers compared at of the men 
to 64. In Bombay à relatively low percent 
percentage of working-age males. 


TABLE 8. PERCENTAGES OF EARNERS TO ALL RURAL MALES RECORDED BY 
NSS IN 10 STATES (AS OF 1951) 


The concurrence of the two surveys in 
erall dimensions of the rural male working 


even more favourably with th 
from 15 age of male workers went along 


with a relatively low 


CENSUS, ALE AND 
—— 
Census ALE NSS-9th round 
i ue rr P posue 
Papl am SSP's--ED's  earners +-helpers earners+-ED’s 
per 100 rural per 100 rural per 100 rural per 100 rural 
males males 


States 
males males 
62 59 


West Bengal 61 p2 67 
Andhra 6l pr i 62 
Madras 60 oy s 62 
Orissa 59 va i 58 
Uttar Pradesh 58 64 63 
Madhya Pradesh 58 " 64 56 
Bihar v. ibb e 59 58 
Bombay " A 60 oh 
Assam 62 eu 
T 
Punjab . 2 ei 64 S 
high E 45 59 ED 
low ME eee EL ae a ete e 
Joe SS = 20 2 e 
range 


e, of course, highly tentative. They refer solely 
3 ed as working and leave altogether 
and helpers or earners and ED's. 
sus of 1951 under-enumerated the rural male 
arly in the areas which were included in the 
sam, Bihar, Bombay, Orissa and West 


s ar 
ber of men count 
ween earners 


All of these conclusion 
to the figures for the total num 
out of consideration any distinction bet 
The implication would be that the Gen 
working force in most of India, particula js 
State of Madras, and to @ lesser extent in AS 


Bengal. 


; : ith regar ban workers, we can 
pan working force. With regard to ur 3 
arhan £ the NSS. Full details for both sexes 


Dimensions of nage 
compare tki Genst A.6. In West Bengal, Bombay, Uttar Pradesh 


are to be found in Appendix 
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and Assam the Census percentages for SSP’s to all males exceed the NSS percentages 
for earners. In Orissa, Madhya Pradesh and Punjab, the Census proportions of male 
ED's are higher than the respective NSS proportions. To our surprise we find in Table 
9 that for each one of the seven States just named the total Census figure for SSP's 
plus ED's is greater than the NSS figures for earners plus ED's. Only in Madras, 
Andhra and Bihar did the NSS find a larger percentage of urban males working than 
did the Census. In every State the percentage of urban males classed as earning 


by the NSS as well as by the Census was less—typically much less—than the percen- 
tage in the working ages. 


TABLE 9. PERCENTAGE OF EARNERS TO ALL URBAN MALES AS 
RECORDED BY CENSUS AND NSS IN 10 STATES (AS OF 1951) 


——————M—À 


census NSS 9th round 
men in age 
group 15-64 SSP's--ED's earners--ED's 
States per 100 urban per 100 urban per 100 urban 
males males males 
West Bengal 72 61 60 
Assam 66 54 50 
Bombay 65 57 55 
Madras 63 49 53 
"Uttar Pradesh 62 56 54 
Andhra 61 50 59 
Madhya Pradesh 61 55 52 
Bihar 61 48 56 
Orissa. 3 61 57 56 
Punjab 58 54 50 
high P 72 61 60 
low 58 49 50 
ih a TMd 
STE see 


It may also be noted that the Census 
males equalled or exceeded the percentage for 
In these States—West Bengal, Bombay and M; 
Calcutta, Bombay and Madras. This aspect 
the trend in the NSS percentages of earners and earning dependents to all males for 
three strata of urban blocks. Thus 60 of every 100 males were classed 
stratum 1 consisting of blocks in Calcutta, Bombay, 
54 of every 100 were so classed in strata 2 and 3, represe 


percentage of workers among rural 
urban males in all but three States. 
adras—were located the great cities of 
of the Census findings is supported by 


as earning in 
Madras and Delhi, while only 


nting smaller cities and town? 


"National Sample Survey: Number 16, Employment and Unemployment ; Ninth Round | 
Preliminary, May-November 1955, p.199. 
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* z : " : : 

Confirmation of this kind is, however, suggestive rather than definitive. The avail 

E materials do not permit a positive statement as to whether the urban working 

orco data collected by the Census of 1951 are in wh i ‘than 

ole or in i 

— part more reliable than 
One conclusion which is strongly suggested by the data we have examined is 

ate two classes of workers—e.g.; solf-supporting persons and 


that attempts to enumer 
nt persons and partly dependents; earners and helpers— 


earning dependents; independe 
have proved unrewarding. 
6. OCCUPATIONAL STRUCTURE OF WORKING FOROP 


Nature of occupational breakdown. In the analysis of occupational distribu- 


tion, we have found it practicable to take account specifically of only three cato- 
tenant cultivation and agricultural labour. All other 
kinds of work havo been treated together under the broad and not quite accurate 
head of *tnon-agriculture". We have been constrained to employ this particular 
breakdown by the way in which the Census of 1951 occupational data were treated. 
‘Although the returns for principal “means of livelihood” of self-supporting persons 
were sorted and tabulated under approximately 100 rubrics, the work of earning 
dependents was set out only in terms of eight *ivelihood classes”. Similarly, data 


on secondary employment of self-supporting persons was presented only by livelihood 
classes. 


gories: owner cultivation,” 


“livelihood classes”, two were reserved for cultivators (of 
ainly unowned land, i.e., owners and tenants), one for 
ultivating receivers of agricultural rent, and the 


reniaining four for occupations in all industries other ihar cultivation. The four 
“non-agricultural” classes varied widely in the range of industrial and occupational 
groupings which they included. Class V, Production, lumped together livestock 
keeping, plantation industries, hunting, fishing and forestry (usually treated: in con- 
junction with, if not as part of, agriculture) with all extractive, 
facturing industries. Class VI, Commerce, was restricted, as in standard usage; to 
wholesale and ratail trade, banking, insurance, and real estate. Class VII, Trans- 
port, was severely limited to carriers by road, rail, sea and air. It excluded storage, 
warehousing, : postal, telephone and telegraph services. Class VIL, by contrast, 
represented a catch-all category for construction, utilities, communications, public 
administration, domestic and all other services. Into this class were also thrown 
persons dependent on unproductive sources of liv s income froin invest- 
ments or begging. In sum the four ^non-agricult i 
pational, nor industrial, nor socio-economic groupings. 
to us that no pur 
On the other hand, no mor! 
working population returne 
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Of these eight 
mainly owned land and of m 
agricultural labourers, one for non-C 


processing, and manu- 


clihood such à: 
ural” classes were neither occu- 


pose would be served in perpetuating this ano- 


Tt seemed S a 
à 6 detailed breakdowns were avail- 
malous set of rubrics. 


able for the sector of the 


d as earning dependents or for the 
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secondary occupations of “self-supporting persons". It was not possible to extract 
from the Census even approximate figures to compare with the two-fold ALE classi- 
fication of all occupations apart from the land into “non-agricultural labour" and 
“other non-agricultural work". 


Distinction between owners and tenants. A further problem arose in the 
classification of cultivators with regard to landholding status since the lines of 
demarcation between owners and tenants were differently drawn, The Census took as 
owners all tenants with permanent heritable occupancy rights, with or without right 
of unrestricted transfer, The Agricultural Labour Enquiry, by contrast, considered 
as owners only persons holding directly from Government, We shall noto the 


effects of this conceptual difference on the percentages of owners and tenants shown 
in the two sets of findings. 


The first of the occupational tables, Table A.8 in Appendix 2 shows for the 
general population (rural plus urban) of each Census division the proportions of earners 
(self-supporting persons plus earning dependents of both sexes) returned in the Census 
as owner-cultivators, tenant-cultivators, cultivating Jabourers, and rent receivers. 
All other occupations are grouped, as we have explained, in a residual category which 
may very roughly be considered as non-agricultural. It must be kept in mind that 
this category includes plantation work, livestock keeping, forestry and fishing as well 


as genuinely non-agricultural activities, In every case, earning dependents have been 
ES to the occupation in which they themselves were active rather than (as in 
the main Census tables) the occu 


pation of the person upon wh hey were returned 
ENS C NIA ] pon whom they were retur! 


Using as the primary criteri [3 ge of e 
L £ y cr it rion t yi yor. 1 i 

í Psion. pr z^ i the percentage of workers in non-agriculture 
we have sorted the 52 divisions into three broad classes : A— divisions with diversified 


Senate, B-—msinly agrieultural divisions, and C—preponderantly agricultural 
mad Wash the first class, we have distinguished two sub-c] iius 
basis: relative prevalence of workers in n on-agriculture 
third classes, we have distinguished three sub-elasses cadh in accord rith the 
prevalence of cultivating labourers or, conversely, of owner and “i anco les $ 

We have set out no comparison of divisions in respect of in sat E 
returned as non-cultivating rent receivers since these were in on EU ooh aatis 
small. Table 10 shows the grouping of the allies o" i all cases extremely 
sub-classes. 3 o those classes and 


asses on the same 
. Within the second and 


Factors affecting occupational percentages. In so far as concerns ious 
percentages recorded for owner-cultivators and tenant-cultivators, i Peas 
in mind that the Census of 1951 did not use these terms in the w > 
understood, According to the instructions, all tenants with p 
possession were to be taken as owners, whether or not they had the ri 
As for cropsharers, no all-India directions were issued as to wheke Lagi khe dd 


to be classed as tenants. Tn the result, it appears that the line diy 


it must bs kept 
ay they are normally 
ermanent or heritable 


they were 
iding owners from 
138 


l 
, 


A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE 10. GROUPING OF 52 DVISIONS ACCORDING TO PE 

2 NS 4 3 ROENTAGES OF 
SELF-SUPPORTING PERSONS AND EARNING DEPENDENTS (BOTH SEXES) 
RETURNED IN THE CENSUS OF 1951 AS WORKERS IN NON-AGRICULTURE 


(INCLUDING PLANTATIONS), AND AS AGRICULTURAL LABOURERS 


percentage percentage percentage percentage 


percentage 
! A of workers of agri- of tenant of owner ofall 
divisions in non- cultural cultivators cultivators ` cultivators 


agriculture labourers 


A : divisions with diversified economies 


1. highly urbanized 
Greater Bombay 99.4 0.1 0.1 0.1 0.2 
Delhi ; 90.1 2.2 0.6 6.8 7.2 
| Chandernagore 94.4 — — — = 
2, relatively diversified 
Darjeeling-Duars 67.7 3.9 17.4 20.2 37.8 
Coorg 50.6 12.0 8.5 18.5 25.0 
l Kutch 54.5 12.8 7.4 24.0 31.4 
Travancore-Cochin 61.7 23.9 5.1 18.3 23.4 
West Bongal Plain 51.7 16.2 8.9 22.8 31.7 
Malabar 51.4 24.1 16.6 5.9 22.6 
Ajmer 44.9 17.6 3.2 32.5 35.7 
Saurashtra P 44.0 15.9 7.4 31.6 38.9 
B: mainly agricultural divisions 
3. signifi à i ourers 
3 pcm use of hired labi a Fr eue Hm 200 
35.7 5.4 26.6 30.9 
Telengana 32.4 34.2 43.2 
Malwa 30.9 26.1 2:3 Jes A 
31.6 6.1 29.9 36.0 
Coastal Andhra 30.7 a pa 29.3 32.0 
9 41.7 2.4 . 
Jubalpur-Sagür 25.5 
4. moderate use of ^ ired labourers 31$ io 31.9 38.8 
Tamilnad 38.1 19.4 4.3 38.8 43.1 
Rayalaseem’ 35.5 14.6 1.0 42.3 49.3 
Coastal Orissa 34.5 18.8 8.3 37.6 45.9 
Gujarat 34.0 90.5 3.5 48.2 51.7 
Inland Orissa 27.2 20.5 4 47.2 81.8 
Deecan 27.1 i 
5. chiefly owner and tenant farming 3.) 12.6 44.5 81.1 
Assam Valley 30.3 25 1.6 59.6 61.1 
Manipur al 12.0 14.8 34.1 48.0 
Punjab Plain 36.8 ain 4.9 46.9 61.8 
Mysore in P 3.5 54.9 68.4 
West Uttar Pradesh 34.6 iim 30.0 26.6 56.6 
Tonkan a 31.7 F 8.3 52.5 00.8 
Tripura ae 7.8 17.2 ° 45.5 62.7 
Gwalior 38: "o 21.1 42.9 84.0 
Taipur-Alwar ei 1 0.8 11.4 48.8 60.2 
Patiala m AH 43.0 24.1 88.0 
Jodhpur-Bikaner Ei et o e 59.4 


Kotah-Bundi 
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TABLE 10.. GROUPING OF 52 DIVISIONS ACCORDING TO PERCENTAGES OF 
SELF-SUPPORTING PERSONS AND EARNING DEPENDENTS (BOTH SEXES) 
EKETURNED.IN THE.CENSUS 1951 AS WORKERS IN NON-AGRICULTURE 
(INCLUDINGPLANTATIONS), AND AS AGRICULTURAL LABOURERS (concluded) 

a E E E EE EE 


5 percentage percentage percentage percentage percentage 
of workers of agri- of tenant of owner of all 
divisions in non- cultural cultivators cultivators cultivators 


agriculture — labourors 
eee 


e: preponderantly agricultural divisions 
6. cultivation largely through hired labour 


Maráthwada ` 23.5 38.5 4.6 31.7 30.3 
Berar-Nagpur 22.6 58.3 3.7 14.4 18.1 
Chhattisgarh —— 18.1 41.0 2.0 38.4 ` 40.4 
Sikkim 10.1 48.1 6.3 34.2 40.5 

7. self-cultivation plus hired labour . 

North Karnatak 23.9 24.9 10.7 38.8 40.6 
South Uttar Pradesh 23.7 14.4 0.8 54.1 60.9 
South Bihar 21.5 23.4 7.8 40.9 ` 53.8 
Dhar-Jhabua-Nimar 16.8 23.8 7.9 50.8 58.7 
Bundelkhand . - 15.6 23.3 6.1 54.5 60.6 
North Bihar - 11.4 31.6 11.8 44.5 56.8 > 

8. ownership cultivation predominant ‘ i 
Oudh (Central U.P.) 24.9. E. E 5.8 62.2 68.0 
Punjab Hills 22,9 ue 14.6 57.1 71.7 
Mewar 21.7 5.6 5.4 -66.5 ^ "71.9 
Chhota Nagpur 17.9 10.9 3.0 07.8 70.8 
Kumaon-Garhwal ` 17.7 1.4 4.8. 76.0 80.8 
East Uttar Pradesh 17.8 9.2 6.5: 66.5 73.0 
Assam Hills 16.5 4.3. 28 74.6 78.4 
Himathal 2 0n 10.4 2.6 6.6 79.9 86.5 


tenants was drawn differently i 
as tenants in some States but n 
the percentages of owners and 
distinction... 


n different States, and that cropsharers wero recorded 
Ottin others, “Although:we have calculated separately 
` tenants, we-do not attach much significance to the 


Another caution must be sounded. Tt will fg 
of self-supporting persons and earning depend 
divisions differed widely from each other, 
females) in -Chhattisgarh and Himachal di 
30 percent ‘of all persons in Taniilnad, Malabar 
have pointed out, itis extremely unlikely. th. 
of workers in different; areas should be of this magnitude, 
ments to the effect that the higher figures aro more likely to be reliable, and that the 
lower ones epresent serious under-enumération of the labour force, - i 

It‘appears probable that the persons whose work activi 
in the Census of 1951 were in 1 
ing irrogularly as farm laboure 


j jous census 
All persons (males and 
d as earners, but only 
Mysore State.’ As we 
ariation in the -proportions 
We have presented argu- 


at tho true y 


ty was not -reéorded 


tion or persons work- 
orking for 


arge part family helpers in cultiva; 
rs. Where enumeration of the w 
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aie cr bocca of workers engaged in cultivation and agricultural 
vae e be E med to be reasonably accurate. Where the working force ha: 

i ; , we may guess that the percentages of persons eng ed i a 
cultural pursuits should really be higher and, as a eet the pe pet genes: 
cultural workers should really be lower. Thus it may be ene ra * pet 
available for the entire working population of Travancore-Cochin ies id Rs de 
than for what may be only one-half to two-thirds of the full number) po dm 
versification shown in these two divisions might be — ae E: en a 
Uttar Pradesh, both of which can boast of LT 
jal development, would presumably rank by "lm : 
a full count of cultivators and labourers es 


economic di 
Similarly, Oudh and South 
sized cities with some industr 
erantly agricultural, if 


as less prepond 
Iysore and Rayalaseema. 


been taken in such divisions as N 
e factor affecting the percentages is the size of the unit for which 
Since each State which existed in 1951 was taken as a An 
as Kutch, Coorg, Ajmer, Manipur, Tripura and Chander- 
nagore are extremely small. In these cases, the existence of a single town with its 
array of urban occupations may be enough to over-balanee the pattern of 
s situated. Hence the high proportions of non-agricul- 


One mor 
they are calculated. 
division, a few divisions such 


inevitable 
the area in which the town i 
tural workers in Ajmer and Coorg. 
Regional variation in occupatio 
xetheless possible to mak 
economic type. according 


an centres of Calcutta, B 


ging from 44 to 58—of “non-agricultural” 
arjeeling-Duars and Coorg) orin coastal tracts with a long commer- 


a and Kutch). Malabar and Travancore-Cochin fit both of 


nal structure. Observing all of these precau- 
o a few generalizations about the distribution 
to the Census occupational data. 
ombay and Delhi, relatively high 
workers were found in 


tions, it is nor 
of the major divisions by 
Apart from the great urb 
percentages—TrTar 
plantation areas (D 
cial tradition (Saurashtr 
these descriptions. 

Among the large number of divisions in which the working population was 
ough not overwhelmingly; engaged in agricultural pursuits (ie., with 
in non-agricultural), Bhopal, Telengana, Malwa, Coastal 
r divisions stand out with 26 to 33 percent of all earners 
This would suggest larger holdings or an important 


or both. 
al and Inl 


mainly, alth 
25 to 40 percent engaged 
Andhra and Jabalpur-Saga 
returned as cultivating Jabourers. 
degreo of commercial agriculture, 

Tamilnad, Rayalaseena, Coast 
group of mainly but not P 
eadily characterized since 
and cultivating own 
that the const 
A relatively high percentage of non- 
s Inland Orissa may have reflected 
of course quite dif- 


and Orissa, Gujarat, and Deccan 
reponderantly agricultural regions. These 
the percentages of workers in non-agri- 
er or tenant holders were all inter- 
ellation of percentages has the 


comprised another 
divisions are not T 
culture, cultivating I 
Nor is it neces 
n one division 
backward tr 


abourers, 
sarily the case 
as in another. 


act such & 


mediate. 
same significance i 


agricultural workers in à ; à 

primarily the low productivity of agriculture. The ame was 

ferent in Gujarat with its pusiness-like farmers and important textile industry. 
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In the third sub-class of divisions where non-agriculture accounted for one- 
quarter to two-fifths of the working force, self-eultivation by owies and tenants 
was more typical than use of hired labour. This group included a fairly large block of 
divisions in North and North-West India : West Uttar Pradesh, Gw 
Alwar, Kotah-Bundi, Jodhpur-Bikaner, Punjab Plain and Patiala ' 
south, Mysore and the Konkan. In Assam Valley, “non-agriculture” consisted to 
an important degree in plantation work, Substantial proportions of tenants were 
returned among the cultivators in Jodhpur-Bikaner, Jaipur-Alwar, and the Konkan. 


alior, Jaipur- 
and, from further 


In the eighteen remaining divisions, agriculture supplied the occupation for 
three-quarters or more of the working force, It may be noted that these are all nee 
areas. Large concentrations of hired labourers characterized farm operations in 
the sub-class comprising Marathwada, Berar-Nagpur, Chhattisgarh and Sikkim 
Divisions. A combination of self-cultivation, primarily by Owners, with some use 
of hired labour was found in the preponderantly agricultural divisions of North and 
South Bihar, South Uttar Pradesh, Bundelkhand, Dhar-J habua-Nimar, and North 
Karnatak. The final sub-class consisted, apart from East and Central Uttar Pradesh, 
of hilly and peripheral tracts where à small percentage of nor 
went along with a high percentage of cultivating owners. 
Hills, Punjab Hills, Himachal, Kumaon-Garhwal, Chhota N. 
inaccessibility perhaps helped to insulat 
cultivation through hired labour 


-agricultural workers 

In this group were Assam 
agpur and Mewar, Relative 
e these areas against the Spre: 


ad of tenancy, 
; and economie diversifi. 


cation, 

Census and ALE data on rural occupational 
been considering the occupational distribution of the 
all workers whether in villages or in towns, in order to 
economic structure of the various divisions, Let us now turn our attention to the rural 
working force, data which is available from the ALE as well as from the Census. 
Since the ALE presented no dir 


rect occupational information on helpers, we have taken 
8 tor earners and Census res for self-s ti i MN 
ALE figures for earners and Census figures for self Supporting persons. "'erritorially, 


the ALE occupational data have been given fop entire States rather than for zones 
within each State. Accordingly we have set out the comparison in terms of the 17 


major States as they were constituted in 195]. The respective Percentages of Census 
SSP’s and ALE earners in cultivation, agricultural ] 


2 : abour and other occupations 
are shown in Table 9 in the Appendix, 


distribution, So far we have 


general ‘population, that is of 
obtain an overall view of the 


Many differences between the ALE Occupational findings 
results are immediately apparent. In almost every Sta 

tural labourers found by ALE is much greater than th 
the other hand, the Percentages of owners recorded by 
strikingly less than those reported in the Census, 
cases greater and some smaller. The s 
non-agriculture, 


Conceptual differences, 
place to the difference in the defir 


and the Census 
ntage of agricul- 
the Census. On 
Consistently and 
enants is in some 
rcentage of workers in 


te, the percer 
at found by 
the ALE are 
The Proportion of 4 
ame is true of the pe 


These discrepancies may be ascribed in the first 


nitions of owner and tenant to which we h 


ave already 
142 


| A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


referred, and to the broader conception by the ALE of the class of labourers: In 
| responding to the Census enumerator, a petty cultivator who also hired out regularly 
l as a field labourer was free to describe himself as primarily an owner or a tenant. 
The ALE investigators, by contrast, were instructed to record as a labourer anyone 
who, they ascertained, had spent more than half of his working days during the past 

year in that capacity, whether or not he also cultivated on his own account. 
We may also recall that in almost every division the percentages of males and 
females returned as earners in the ALE differed from the percentages returned as 
SSP's in the Census. Proportions returned in particular occupations may well be 
l affected by variations in the size and composition of the group taken as the base. For 
| example, in a particular division the Census may show a larger percentage of persons 
| ongaged in non-agriculture than the ALE because a substantia] number of women 


who work as agricultural labourers have been returned by their husbands as non- 


earning dependents. Or the ALE may arrive at a higher percentage of cultivators 


than the Census because it has counted as earners à considerable number of persons 
| 
f 


who help only from time to time in the cultivation of family land. 


Relative prevalence of cultivators and agricultural labourers. Nonetheless, 


taking the whole array of percentages together and considering not so much the actual 
ve discover an important area of agree- 


figures as the relative position of each State, v 
e rank orders 


I ment between the Census and the ALE. Table 11 shows the respectiv 
g of the States by proportions of cultivators and proportions of agricultural labourers. 


TABLE 11 G OF 17 STATES (AS OF 1951) BY PERCENTAGES OF CULTI- 
£ 5 11. 3 
VATORS AND AGRICULTURAL LABOURERS AMONG ALL RURAL 


WORKERS ACCORDING TO CENSUS AND ALE ; 
agricultural labourers 


RANKIN 


' owners and tenants 
rank 7 i ALE 
order census ALE E Genes DUE er. 
A Madhya Pradesh Madras 
io Rajasthan ein Travancore-Cochin Hyderabad 
| 2 Uttar Pradesh Assam Madras Madhya Pradesh 
3 — Vindhya-Pradesh Uttar Pradesh s i MONS 
4 a PEPSU Hyderabad My 
My sore i E Orissa 
Bikar 
" » bay t 
5 PEPS Bombay t x " Bihar 
P 6 mann Yindhya Pradesh ires a = cl e steels 
va Bharat West Beng: 3 
n oe D i Orissa Saurashtra 
^ 8 Bombay = x Bengal Bombay Madhya Bharat 
: P Re biis Madhya Bharat T Pradesh 
10 Assa -e "indhya Pradesh 
11 cn Saurashtra e West Bengal 
12 Madhya Bharat Madhya Pradesh FAES Sites Pradesh 
| 13 Madhya Pradesh Onset Uttar Pradesh PEPSU 
. Te Tone ord bad Saurashtra Rajasthan 
15 Madras sed tad E Rajasthan Assam 
7, Madras Punjat 
1 ast 1 4 + ate n unjab 
" E s — hin Travancore-C ochin Assam 
17 Travancore-Coe ‘ 29 percent 61 percent 
] highest 80 percent rs n 2 percent 11 percent 
5 pel = 


lowest 31 percent 
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Ti becomes clear that relatively high percentages of cultivators were recorded in tho 
rural tracts of Rajasthan, Uttar Pradesh, Vindhya Pradesh (Bundelkhand), PEPSU 
(Patiala), and Punjab by both the Census and the ALE. Relatively low percentages 
of agricultural labourers were found in both cases in Rajasthan, Uttar Pradesh, 
PEPSU, Punjab and Assam. A quite different economic picture—low percentages 
of cultivators and high proportions of labourers—was indicated by both Census and 
ALE in Madhya Pradesh, Hyderabad, Madras, and Travancore-Cochin. 


Both sources also showed concentration of agricultural labourers in Bihar, 
although the ranking by percentage of cultivators was disparate. Again both showed 
a relatively low proportion of cultivators in Saurashtra, accompanied by a high 
percentage of non-agricultural workers. Census as well as ALE figures for Bombay, 


Orissa and Madhya Bharat are intermediate. Sharp disagreement is registerod with 


regard to Mysore where the Census found a high proportion of cultivators and the 


ALE a high proportion of labourers. On the whole, the occupational distribution of 


ALE earners tends to support the Census ovidence that cultivation by owners and 
tenants prevailed in the greater part of north and north-west India, while agricultural 
labour had its chief economic importance in south and central India. 


Distribution unaffected by inclusion of secondary occupations. If we take 
account of secondary as well as principal occupations of Census SSP’s and ALE 
earners in these same seventeen States, the picture remains substantially unchanged. 
Table A.10 in Appendix 2 allows us to compare the total importance of each of the 
three occupational categories: cultivation, agricultural labour, and non-agriculture, 
by taking account of all workers in each category whether it is their sole occupation 
or only one of two occupations. In this way we can assoss the full strength of the 
working population engaged in cultivation of land or the maximum extent of tho 


hired agricultural labour force. The total percentages, of course, add up to more than 


100 percent since each person with two occupations is included twice. 
In constructing this table we have taken cultiv 


ation as a single occupation, 
regardless of whether the cultiy 


ator has been returned as an owner or tenant. Persons 
appearing in Census and ALE tabulations as primarily cultivating owners with a 
secondary occupation as cultivating tenants or vice versa (cultivating tenants with a 


secondary occupation as cultivating owners), we have treated uniformly as cultivators 
with no subsidiary work. Similarly, for persons returned in the Census as prim 


arily 
subsisting on receipt of rents but having a secondary economic 


activity or vice versa, 


For these reasons, our final 
figures for the percentages of workers who have more than one oceup 


we have taken the actual work as the sole oceupation. 

ation are somewhat 
less than the published Census and ALE figures. Although tho ALB figures refer 
to the rural area, we have had to use Census data for the general population 
plus urban), since Census information on secondary occupations was 
separately for urban and rural areas. 


(rural 
not tabulated 


The ALE percentages for earners with more than one occupation run consis- 
tently higher than the Census figures. But this might well be the result of the more 
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intotiivo questioning which is possible in a sample survey and not in a general 

lation census. Whereas the Census percentages for the 17 States i e niai 
pereent in Saurashtra to 22.6 percent in Orissa, the ALE figures an from 93 
percent for PEPSU to 47.4 percent for Bihar. Census and ALE ee loy 
percentages of workers engaged in two occupations in PEPSU, and high percentage 
in Orissa. But sharp disagreement may be noted between the Census and ALE 


percentages for Bihar and Saurashtra. 


When we look at the figures for the total percentage under each iode 
asthan, Uttar Pradesh, Vindhya Pradesh and PEPSU 
ivators while Saurashtra, Madhya Pradesh, Hyderabad, 
As before, agricultural labour looms large 


we find once again that Raj 
rank high in proportion of cult 


Madras and Travancore-Cochin rank low. 
in the last-mentioned four States plus Bihar, but is relatively minor in Rajasthan, 


Uttar Pradesh, PEPSU, Punjab and Assam. Despite the varying proportions of 

workers for whom a second occupation was recorded by the Census and the ALE, 

there is clear agreement on the relative positions of the seventeen States with regard 
to the total strength of the three types of work. 

Differing proportions of agricultural labourers. In the discussion of distribution 

by principal occupation we noted that in practically all States the ALE identified a 

on of the working force as agricultural labourers than the 

ily to differences in definition To 

are taken into account 


much greater proporti 
Census. We attributed these discrepancies primar 
our surprise, it appears that even when secondary occupations 
the ALE percentages for agricultural labourers are twice or more than twice the Census 
percentages in 11 of the 17 States. This is the case in States with relatively high 
according to both sources (e.g. Hyderabad and Madras) as 
Census and ALE found relatively low percentages of 
urn to this topic after 
r families. 


percentages of labourers 
well as in States where both 
labourers (e.g. Uttar Pradesh and Rajasthan). We shall ret 
considering tho ALE data on landholding by agricultural labou 


IONAL DEPENDENCE OF THE 
Distribution by occupation of head of househ ; i 
the entire population, non-workers as well as workers, by the occupations upon which 


they depend for their livelihood. In effect: this amounts to à classification of all house- 


hold members by the type of work done by the head of the household. We have 
teed this method what crude nature, because it bypasses the problem 


despite its somev 
of differences from State to the proportion of persons classed as earners or 


State in 
workers, An additional advantage 15 that we are able to prepare distributions of this 


nature from te ALE for the rural population of 48 divisions. 

From the Census we have calculated percentages in 

labour, otc., by using the total numbers of persons returned under one or another of the 

eight nivel ood po From the ALE we have used the total numbers of persons 

in families assigned to one or another oecupational group. Each Census Livelihood 

Class consisted of all self-supporting persons in à particular occupational category— 
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old. It is possible to classify 


agriculture, agricultural 
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such as cultivating owners—and all earning or non-earning dependents who derived 
partial or full support from these self-supporting persons. In the great majority 
of-cases only a single self-supporting person was returned for each household. Other 
working members, if any, were typically taken as earning dependents. Thus, whether 
or not their own work was the same as that of the head of the household, they were 
automatically assigned to his livelihood class. Only if a member of the household 
other than the head were returned as a self-supporting person and if this person’s 
work fell into a different occupational category would he be assigned to a different 
livelihood class. Thus distribution of population by livelihood classes is roughly equi- 
valent to distribution of population on the basis of the principal occupation of tho 
head of the household. 


Similarly, for the Agricultural Labour Enquiry, the family occupation appears 
to have been determined primarily by the principal employment of the head of tho 
family. The only exception to this practice which is specifically mentioned is that 
families in which the majority of the earners were agricultural labourers were classed 
as agricultural labour families even if the head himself had a different occupation. 


However, it seems unlikely that this could have affected the classification of any 
significant number of persons. 


Apparent contrast between Census and ALE results, Table A.11 in Appendix 
2 presents for the rural population of 48 divisions the respective Census and ALE 
proportions of persons in families of owners, tenants, agricultural labourers and 
workers in all other occupations. At first glance the percentages calculated from the 
two sets of data for each of these categories appear to follow altogether different 
patterns. For example, in the rural areas of Coastal Andhra the Census found half 
of the population to belong to families of Owners and tenants, and only about one- 
quarter to families of agricultural labourers. The respectiv 
almost exactly the reverse, 


"But it is possible to put together a composite figure for 
holding families which includes non-cultivating landholders (w 
tabulated in the Consus) and agricultural labour families with lan 
rately tabulated by the ALE). When compiled in this fashion, t 
proportions for landholders in Coastal Andhra (54.3 and 55.5 res 
identical. The same striking concurrence may be noted in t] 


all persons in land- 
ho wero separately 
d (which were sepa- 
he Census and ALE 
pectively) are almost 


: 1e Census and ALE 
figures for the percentage of landholders and their families in the rural population of 


the other two divisions now included in the State of Andhra: Telengana (58.6 and 60.7) 
and Rayalaseema (61.7 and 64.3). In fact, Census and ALE figures run close] 
in about half of the divisions. Even where the actual numbers d 
position of the various divisions according to both Census and ALE tends to agree. 
The product moment correlation for ratio of persons in landholding families d all 
Persons according to Census and according to ALE is ,729. 


y parallel 
iffer, the relative 
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With regard to the percentage of the population dependent upon agricultural 
labour, the ALE figures are for most divisions approximately twice as high as the 
Census figures. Nonetheless, there js mutual confirmation as to the relative ranking 
of divisions by prevalence of agricultural labour as a means of subsistence. For 
example, Berar-Nagpur has the highest proportion of persons dependent on agricul- 
tural labour according to both Census and ALE, but the respective figures are 38.4 
percent and 57.6 percent. The product moment correlation between the two sets of 
porcentages under the rubric agricultural labour is :738. Much less agreement is 
exhibited in respect of the proportions of the population whose support is attributed 
to non-agriculture, the correlation in this case amounting only to .572. T 

Significance of landholding by agricultural. labour families. We note with 
interest that for Berar-Nagpur the ALE percentage for persons in agricultural labour 
38.3; in other words, it is practically identical with the Census 
agricultural labour class. The same pheno- 
menon may be observed for Coastal Andhra where the ALE percentage for 
dependence on landless agricultural labour is 26.5 and the Census figure for all 
agricultural labour is 25.7. Reasonably close agreement of these two scores (within 
a rango of five percentage points) is found in 33 of the 48 divisions, It would appear 
that in most parts of India only persons who had no land of their own tended to return 
themselves in the Census as agricultural labourers. By contrast, the ALE included 
in its count large numbers of petty cultivators for whom agricultural labour provided 
an additional source of employment and income. Roughly, the Census and ALE 
ages for each division may be taken as indicating the range from pu ODE 
almost exclusively upon opportunities for paid 
available from time to time. for hire as field 


families without land is 
percentage of 38.4 for all persons in the 


percent 
tion of the working force dependent 
agricultural labour to the proportion 
labourers. f 


The implications of the high correlati 
ance of landholding and 


s botween the Census and the ALE 
agricultural labour can be brought 
rankings of the four percentages for each division. 
ake tentative statements about the economic 
ns for which the Census and ALE data 


on: 
on the relative import 
out by a comparison of quartile 
This procedure will also allow us to m 
structure of the rural areas of 
fall into the same pattern. 


Regional patterns of occupational 


those divisio 


dependence. Table 12 shows the respective 
quartile ranking of the divisions by percentage of rural persons in landholding ‘Classes 
: d se t 
and percentage in agricultural labour class according to, first, the Census and, second, 
i l agreement between the two sets of data on the characteris- 
agre 


substantia 
"tees ions is immediately apparent. We see at 


tie patterns of divisions and groups of divisi | 
= qur een divisions in Andhra have low scores for landholders and high scores 
once that a s 3 


for agricultural labour. A similar pattern ER he observed in the quartiles for 
North Bihar, Berar-Nagpur and Marathwada v of Maharashtra; both gasta of 

rala i 1, Jabalpur-Sagar and Malwa divisions of Madhya Pradesh; Tamilnad, 
RÀ ir Bengal Plain. “Agricultural labour percentages in the upper quartiles 
ar E ga à 
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TABLE 12. QUARTILE RANKS OF DIVISIONS BY PERCENTAGE OF RURAL 
POPULATION IN LANDHOLDING CLASSES (OR FAMILIES) AND AGRI- 
CULTURAL LABOUR CLASS (OR FAMILIES), ACCORDING TO 
CENSUS OF 1951 AND ALE 


ee 
——————————MX 


census ALE 1 
State sion quartile quartile quartile quartile 
rank by rank b; rank by rank by 
percentage percentage percentage percentage 
in landhold- in in landhold- in 
ing class cultivating ing families agricultural 
labour class labour families 
Coastal Andhra IV I IV I 
uui Telengana IV L IV de 
Rayalaseema III Ir TIT T 
r Assam Valley IT IV I IV 
fiam Assam Hills X ini IT IV 
Manipur T IV I IV 
Tripura II TII T IIT 
Bihar North Bihar III I TIT II 
South Bihar III I II TI 
Chhota Nagpur I TII III T 
Gujarat. Gujarat, III III TII TII 
Saurashtra IIT TIT IV TIT 
Kutch IV IV IV TII 
Kerala Travancore-Cochin IV I IV T 
Malabar IV I IV T 
Madhya Gwalior I IV T IV 
Pradesh Malwa III II III II 
Dhar-Jhabua-Nimar Ir H III II 
Bhopal IV I Iv I 
Jabalpur-Sagar III I IV TI 
Chhattisgarh TIt II IT LI 
Bundelkhand II I I TII 
Madras Tamilnad IV I III 1 
Maharashtra Konkan II IIT I 
Deccan II IT T it 
Berar-Nagpur Iv I IV I 
Marathwada IIT I TIT T 
Mysore Old Mysore I IIT II "D 
Coorg IV II II III 
North Karnatak IIT II I II 
Orissa Constal Orissa III Ir II II 
Tnland Orissa II II TII I 
Punjab Punjab Plain TIT TIT III 
i Patiala I Ir IIT nA 
Delhi IV TIT IV IV 
Himachal T IY n IV 
Rajasthan — Jaipur-Alwar I IV n Iv 
Ajmer Ir Iv Ir IY 
Jodhpur-Bikaner I IV I Iv 
Mewar I IV I Iv 
Kotah-Bundi II III II TT 
Uttar Kumaon-Garhy al I Iv 1 IV 
Pradesh East U.P. I III II TIT 
Oudh I pu Ir III 
West U.P. IT Tir Tr IIT 
South U.P, II IT IV TIT 
West Bengal Darjeeling-Duars IV IV I II 
W. Bengal Plain IV IT IV II 
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xem to both Census and ALE are also to be found in South Bihar, both tracts of 
rissa, Deccan, North-Karnatak, Dhar-Jhabua-Nimar and Chhattisgarh 


Rural Assam shows an : E sti i 
- al Assam shows an altogether contrasting configuration : high percentages 
: andholders and low percentages of labourers. Other divisions of this type are 
H T r E Á " x 
Gwalior, Himachal Pradesh, Kumaon-Garhwal, East Uttar Pradesh Oudh, and all 
m Y ce , » 
High proportions of landholders were also recorded in Konkan 


of Rajasthan. 
osition with regard both to landholders and to agricultural 


= ; : 
Gujarat occupied a median p 
Conflicting patterns in respect of landholders and labourers are presented 


data for Chhota Nagpur, Bundelkhand, Mysore and South 
and Coorg the comparison is obscured because 


labourers. 
by the Census and ALE 
Uttar Pradesh. In Darjeeling-Duars 
the ALE did not cover the plantations. 


In a few divisions relatively low proportions of both landholders and labourers 
are associated with a high proportion of persons dependent on non-agriculture. This 
is the case in the rural areas of Saurashtra, Kutch, Punjab Plain, West Uttar Pradesh 
and Delhi. High percentages for non-agrieulture are also typical of West Bengal 
Plain, Malabar, ‘Travancore-Cochin, Tamilnad, Telengana and Coastal Andhra, where 
al labour percentages have already been noted. Low figures for non- 
and Bundelkhand as well as in three divisions with 
Assam Hills, Kumaon-Garhwal, Gwalior, and six 
Berar-Nagpur, Marathwada, Deccan, 


high agricultur 
agriculture were recorded in Mysore 
high percentages of landholders : 

high percentages of Jabourers : 


divisions with 
Dhar-Jhabua-Nimar and Chhattisgarh. 


North Karnatak, 
The third All-India enquiry which we have 
he Rural Credit Survey (RCS). We have 
families to all families in the sample 


RCS data on cultivating families. 
used to check the Census of 1951 data is t 


taken from the RCS the percentages of cultivating 
villages, and from the Census the percentage of cultivating owners and tenants plus 


their dependents (Livelihood Classes I and II) to the whole rural population. The 

ROS counted as a cultivating family every household in possession of a plot of land 

larger than a mere garden patch. Since the RCS data is available only for 75 districts, 

we haye calculated the Census proportions for these particular districts. Table 

A.12 in Appendix 2 shows the comparison, the districts being listed according to 
in which they are now included. 


the States and divisions 
the family as the unit are 


hich take into account the number of persons 
e of the former type: the Census percentages 
particular incompatability 


]t must be noted that percentages calculated with 


not precisely comparable with figures W 

The RCS percentages ar 
Nonetheless, the differences 
In most districts, the 
The overa 
elation betw 
than the correlation b 
s in 48 divisions. 


arising from this 
RCS found a somewhat higher proportion 


Il extent of agreement is indicated by the 
een the two series of 75 district per- 
etween the Census and 


in the families. 
of the latter. 
should not be great. 


of cultivators than the Census. 
aent coofficient of corri 


This is much less 
ers and t 


product mon 
centage: .448. 


ALE figures for landhold heir dependent 
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Conformity with patterns indicated by Census and ALE. Tt is difficult to com- 
pare all three (Census, ALE, RCS) simultaneously since figures fi 


or individual districts 
cannot be equated with figures for the divisions in which the districts are included. 


For nine of the smaller divisions there is no RCS data at all. In all but half a dozen 
of the remaining divisions, however, we may observe evidence of a general tendency 
toward agreement. Thus the RCS figures tend to support the Census and ALE in 
the sense of identifying relatively high percentages (70 or over) of cultiy 
in Tripura, Chhota Nagpur, Konkan, Dhar-J habua-Nim 
chal, Jodhpur-Bikaner, Kotah-Bundi and five of the six sample districts in East and 
Central Uttar Pradesh. Again, we find relatively low percentages (59 or less) of culti- 
vators according to all three sources in Coastal Andhra, Berar-Nagpur and Bhopal. 


> Shifting to the district level, we note that both Census and ROS give high 
percentages of cultivators for Kamrup (Assam Valley), Kolhapur (Deccan), Bilaspur 
(Chhattisgarh), and Sawaimadhopur (Jaipur), ALE percentages for the four divisions in 
which these districts are located are also high. In addition, Census and RCS indicate 


high proportions of cultivators in Shivpuri (Malwa Division), Hissar (Punjab Plain), 
Mohindergarh (Patiala), Shahjahanpur (West U.P.), and Midnapur (West Bengal 
Plain). The high RCS figure for cultivators in J alpaiguri (Darjecling-Duars) conforms 
closely to the ALE figure for t; 


Sloss he division; the low Census percentages for district and 
division result from the inclusion of plantation areas, 


ators' families 
ar, Old Mysore State, Hima- 


Low district percentages of cultivators were 
Mahbubnagar (Telengana), Monghyr North (N. Bihar), Parbhani and Osmanabad 
(Marathwada), Ahmedabad and Broach (Gujarat), Bhilsa (Malwa), Coimbatore (Tamil- 
nad), Jullunder (Punjab Plain) and Burdwan (West Bengal Plain) For these nine 
divisions the ALE also found relatively low proportions of cultivating families. 


found by Census and RCS in 


In an additional ten districts, the percentages calcul 
data fall in the median Tange (60-69). Theso are Bhag 
Khandesh (Deccan), Sorath (Saurashtra), Shajapur (M. 
Puri (Coastal Orissa), Sambalpur (Inland Orissa), 
Mirzapur (South U.P.) 


ated from Census and RCS 
alpur (South Bihar), West 
alwa), Rewa (Bundelkhand), 
Ballia (East U.P.), Hamirpur and 


There are a few ROS figures which appear totally out of line with both Census 
and ALE. The RCS classed 70 percent or more of the families as o 


T z ultivating in three 
Andhra districts, both Kerala districts, one Tamilnad district, and Sn; io ifi in 
, Daga 8 

Madhya Pradesh. We recognise these as areas i i E 

relatively low proportions of landholders 
agricultural labourers or non-agriculturists S reported 
iN 

arhwal division, 


These discrepancies may reflect 


Recapitulation of argument. Apart from these particular cases we may say 
that the Census and the RCS show a substantial degree of convergence in the charac- 
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terization of the 75 districts according to the prevalence of cultivating families among 
the rural population. We have already seen that there is considerable agreement 
between tho Census and the ALE in respect of the relative proportions of landholding - 
families, agricultural labour families, and non-agricultural families in the 48 divisions. 
We have also shown that the Census and the ALE tend to concur on the ranking 
of the 17 major 1951 States by the percentages of the working force employed in culti- 
vation of own land, in agricultural labour, and in other work. We find approximately 
the same agreement between the two sources whether we calculated the percentages 
in terms of principal occupation alone or whether we also take secondary employment 


into consideration. 

ngth of these findings the 1951 Census percentages for three broad 
agricultural labourers, and. non-agriculturists— 
f regional differences. To this extent 
a base against which the 1961 returns 


On the strer 
occupational bands—cultivators, 
may be accepted as fairly reliable indications o 
the 1951 occupational distribution constitutes 
may fruitfully be viewed. 

Our analysis of the two chief aspects of the Census of 1951 economic data 
has led to two shar ply distinct evaluations. On the one hand, we have found m 
for rejecting the apparent variation from State to State and Gino? to eee 
size of working force. On the other, we have presented reasons for crediting 


p 
Census of 1951 returns as a guide to the variation from region to region in oceup 


tional pattern. 
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natural divisions 


Appendix 1 


CENSUS NATURAL DIVISIONS AND ALE ZONES 


p uu uc mmm .— 257. — 


census 


| 


districts included code ALE zones 
Andhra. —— P 
Coastal Andhra Srikakulam, Vishakapatnam, East Goc avari, 
West Godavari, Krishna, Guntur, Nellore 5. 12 Madras I-; VII 
Telengana Hyderabad, Makbubnagar, Nizambad, 
Medak, Karimragar, Khammam, War- 
angal, Nalgonda, Raichur,2 Gulbarga? 
Adilabad 3.51 Hyderabad IT 
Rayalascema Bellary,? Anantapur, Cuddapah, Kurnool 3.54 Madras LIL 
Assam 
Assam Valley Cachar, Goalpara, Kamrup, Darrarg, Now- 
gong, Sibsagar, Laknimpur 1.21 Assam I- II 
Assam Hills Garo Hills, United Khasi Jaintia Hills, Mihir 
and North Cachar Hills, Mizo, Naga Hills, 
and North East Frontier Ageney 1.25 Assam III 
Manipur Single unit 1.23 Manipur 
Tripura Single unit 1.34 Tripura 
Bihar 
North Bihar Saran, Champaran, Muzaffarg: ur, Darbhanga, 
Purnea,t Monghyr North, Saharsa 2.19 Bihar [+ II 
South Bihar Patna, Gaya, Shahabad, Bhagalpur, 
Monghyr South 2.19 Bihar TIT 
Chhota Nagpur Hazaribagh, Ranchi, Dhanbad, Palamau, 
Singhbhum, Manbhum,1 Santhal Parganas 3.31 Bihar 1V 
Gujarat 
Gujarat Banaskantha, Sabarkantha, Mehsana, 
Ahmedabad, Kaira, Parch Mahals, 
Baroda, Broach, Surat, Amreli 4.11 Bombay I 
Saurashtra Halar, Central Saurashtra, Zalawad, Gohil- 
wad, Sorath 4.12 Saurashtra 
Kutch Single unit 4.13 Kutch 
Jammu-Kashmir Jammu, Kathua, Mirpur, Udhampur, Doda, 
Rajovri, Baramulla, Anantanag, 
Muzaffarabad, Srinagar 1.14 


1 Parts of this district have been severed 
? "This district is now include 


and are now 


d in another State ; Mysore. 
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included in ano 


Jammu and 
Kashmir T, IT 


ther State or States. 
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CENSUS NATURAL DIVISIONS AND ALE ZONES—(continued) 
—— ————————————————————————————————2o 


States as of 1960 
natural division: istrictai census 
- s districts included code ATE, 
Kerala 
Travancore-Cochi Triv: " ; r 
ravancore-Cochin Trivandrum,! Quilon,! Kottayam, Trichur 4.24 Travancore- 
Cochin I, IT 
Malabar Malabar, South Kanara,? Nilgiris? : 
3 A ,? Nilgiris? 23 * ce 
Madhya Pradesh j £s Mores iov 
Grvalige Bhind, Gwalior Gird, Morena 2.35 Madhya Bharat I 
Malwa (Shivpur),? Guna, Mandasaur, Rajgarh, E 
Shajapur, Ujjain, Ratlam, —Bhilsa, : 
Indore, Dewas 3.13 Madh; 
x ; ? . 4 ya Bharat II 
Dlinr-Jhabua-Nimar (Dhar), Jhabua, Nimar 3.14 Madhya Bharat- 
III and IV 
Bhopal Sehore, Raisen 3.23 Bhopal 
Jabalpur-Sagar Mandla, Sagar, Jabalpur, Hoshangabad, 
Betul, Chhindwara, (Nimar)? 3.24 Madhya Pradesh II 
Chhattisgarh Balaghat, Bhandara,? Chanda,* Raipur, 
Bilaspur, Durg Bastar, Raigarh, 
Surguja 3.32 Madhya Pradesh III 
Bundelkhand Sidhi, Rewa, Satna, Shahdol, Datia, 
Mad Chhatarpur, Tikamgarh, Panna Vindhya Pradesh 
Madras 
Tamilnad Chittoor,? North Arcot, Salem, Coim- 
batore,* Tiruchirapalli, Madurai, Ching- 
leput, Madras, South Arcot, Tanjore, 
Ramnad, ‘Tirunelveli 5.21 Madras II+-IV 
Muharashtra 
Greater Bombay Greater Bombay 4.21 
Konkan Thana, Kolaba, Ratnagiri, Kanara? 4.22 Bombay V 
Decean West Khandesh, East Khandesh, Dangs, 
Nasik, Ahmednagar, Poona, Satara North, 
Satara South, (Kolhapur),* Sholapur 3.43 Bombay II4-HI 
Berar-Nagpur Amraoti, Buldana, Akola, Yeotmal, Wardha, : 
Nagpur 3.41 Madhya Pradesh I 
Marathwada Aurangabad, Parbhani, Nanded,! Bidar,? 
Bhir, Osmanabad 3.42 Hyderabad I 
Mysore 
Mysore Bangalore, Kolar, Tumkur, Mysore, Mandya, 
Chittaldrug, Hassan, Chickmaglur, 
Shimoga Mysore T, "FE, LIT 
Coorg Sir gle unit v n 
North Karnatak Belgaum,! Bijapur, Dharwar Bombay IV 
Orissa : 5 i 
Coastal Balasore, Cuttack, Puri, Garjam Plains 5.11 Orissa I 
Tita. (Mayurbhanj),? (Keonjhar),? Dhenkanal, 
Sundergarh, Phulbani, Ganjam Agency. 
gir, Kalahandi, Koraput 3.33 Orissa II--IIT 


Sambalpur, Bolar. 


1 in another State or States. 


1Parts of tl is district have 
2This district is TOW 
Nilgiris in Madras; Bhandara 
8Parentheses i 


Enquiry. 


20 


ndicate that this 


been severed and are now included 
ed in another State: B. 
a in Maharashtra ; 


trict was classified in ano 


includ 
a and Chand: 
dis 


Chittoor 
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CENSUS NATURAL DIVISIONS AND ALE ZONES— (concluded) ] 


States as c1 1960 


census 
natural divisions districts included code ALE zones - 
Punjab P 
Punjab Plain Ambala, Gurdaspur, Hosniarpur, Amrit- 
sar, Jullundtur, Ledhiana, Ferozepur, 
Karnal, Hissar, Rohtak, Gurgaon 2.31 Punjab 
Patiala Patiala, Barrala, Bhatinda, Mohinder- 
gark, Kapurthaia, Sangrur, Kohistan, 
Fategarh Sahib 2.32 PEPSU 
Kangra (Kangra), (Simla)! 1.13 Ircluded in Punjab 
Delhi Single unit 2.33 Delhi. 
Himachal Chamba, Mandi, Sirmoor, Mahasu, Bilaspur 1.12 Himachal, Rilaspur 
Rajasthan 
Jaipur-Alwar Jaipur, Tonk, Bharatpur, Sawaimadhopur, 
Alwar, Sikar, Bhilwara, Jhunjhunu 2.34 Rajasthan T 
Ajmer Single urit 2.36 Ajmer 
Jodhpur-Bikaner Bikaner, Churu, Jodhpur, Ganganagar, \ 
Jalore, Pati, Nagore, Jaisalmer 2.41 Rajasthan II, IV 
Mewar Udaipur, Dungarpur, Banswara, Sirohi 3.11 Rajasthan III 
Kotah-Bundi ` Chittorgarh, Kotah, Bundi, Jhalawar 3.12 Rajastl an V 
| 
Uttar Pradesh | 
Kumaon-Garhwal Garhwal, Tehvi-Garhwai, Nainital, Almora, 
: (Dehra Dun)! 1.11 U.P. IV j 
East U.P. Gorakhpur, Basti, Gonda, Bahraich, 
Deoria, Banaras, Jaunpur, Ghazipur, 
Ballia, Azamgarh 2.14 TE Iy 
Oudh Kanpur, Fatehpur, (Allahabad)1, Lucknow, 
Unao, Rai-Bareli, Sitapur, Hardoi, Faiza. 
bad, Sultanpur, Pratapgarh Bara Banki 2.21 UP, TT 
West U.P. Saharanpur, Bareilly, Bijnor, Rampur, 
Muzaffarnagar, Bulandshahr, (Pilibhitt), 
(Kheri)1, Meerut, Aligarh, Mathura, Agra, 
"uem Etah, Budaun, Moradabad, 
Shahjahanpur. F 
a um nanpur, Etawah, Farrukhabad 2,22 U.P. III 
South U.P. Jhansi,  Jhalaur > Banda, Hamirpur 
Mirzapur : 
3.21 U.P. VI 
West Bengol 
ing-Duars Darjeeling, Jalpaiguri, C 
Darjeeling-Duars irjeerna, Jalpaiguri, Cooch Behar 1.95 W. Bengal I, IT, VIII 
West Bengal Plain Hooghly, Howrah, 24-Parganas, Caleutta, 
Burdwan, Birbhum, Bankura, Midna- 
pore, Nadia, Mursbidabad, Malda, 
Vest-Dinajpur 5 
West-Dinajpur 2.11 wW. Bengal IIT, IV, V, 
Chandernagore Single unit? , VI, VIT / 
Sikkim Single unit 1.26 \ 
+ Parentheses indicate that this district w. 


Enquiry. 


as classified in 
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National Sample Survey (9th round 1955), 
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TABLE A.l. PERCENTAGE OF GENERAL POPULATION IN 17 STATES RETURNED AS 


SELF-SUPPORTING PERSONS OR EARNING DEPENDENTS COMPARED WITH 


PERCENTAGES IN WORKING-AGE GROUP (15-64) ACCORDING 


TO CENSUS OF 1951 


males 


females 


persons 
age- SSP's 4- age-group SSP's-- age-group SSP’s+ 

15-64 — ED's 15-64 ED's 15-64 ED's 

major States* all per per all per per per or 
males 100 100 females 100 100 100 100 
(000) males males (000) females females persons persons 
Assam 4,812 55.69 54.00 1,232 — 53.56 — 30.76 54,70 43.13 
Bihar . 20,224 56.32 49.90 20,002 56.70 21.26 56.46 35.66 
Bombay 18,615 58.82 54.80 17,341 29.93 58.22 42.80 
Hyderabad 9,431 57.82 59.61 57.35 31.42 57.59 45.67 
Madhya Bharat 4,133 — 59.87 56.89 3,821 — 57.85 — 34.38 — 58.90 — 41.27 
Madhya Pradesh 10,663 — 58.40 — 63.60 — 10,585 58.47 47.75 — 58.43 — 85.70 
Madras 28,419 — 00.56 — 47,32 28,597 60.77 — 14.72 — 60.67 30.97 
Mysore 4,657 — 59.36 — 47.74 4418 — 50.52 10.05 57.98 29.39 
Orissa 7,43 — 59.02 57.24 7,02 — 59.06 — 19.59 — 59.34 — 38.91 
PEPSU 1,895 55.15 59.73 1,599 14.40 54.86 38.99 
Punjab 6,648 — 54.83 — 56,50 5742 — 53.42 — 19.56 54.18. 39.38 
Rajasthan 7,962 — 57.00 60.68 7329 — 57.21 — 39.30 57.10 . 50.43 
Saurashtra 2,094 55.68 — 53.46 2,043 — 56.17 99.79 55.92 41.74 
Travancore-Cochin 4,621 57.15 49.74 4.660 58.02 22.67 57.59 36.15 
Uttar Pradesh 33,099 — 58.79 — 539.00 — soi; 57.08 — 24.97 58.97 49.46 
Vindhya Pradesh 1.833 59.41 59.10 1,742 59.80 32.52 59.60 46.15 
West. Bengal 13,345 — 63.71 54.77 11,405 59.83 11.29 — 61.93 34.08 


* As of 1951. 


Sources : Census of Tndia, 1951, Vol. 1, Part IT-B Economic 
Part TI-A Demographie Tables. The age distribetion is based on a 10% 
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Tables (General Popu 


lution) and Volume 1, 
sample tabulation. 
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TABLE A.2. PERCENTAGE DISTRIBUTION OF GENERAL POPULATION BY 
HOLD ECONOMIC STATUS ACCORDING TO CENSUS OF 1951 


HO 
——— 
all self supporting earning non-earning 
census jurisdiction males persons dependents dependents 
(000) $ 
code natural division as % of quar- as % of quar- . as % of quar- 
all tile* all tile* all tile* 
males males males 
(a) males 
Assam, Manipur, Tripura 
1.21 Assum Valley 4,179 42.6 IV 11.4 I 46.0 = 
1 Assam Hills 633 44.6 HI 9:6 e ns Y 
1.23 Manipur 284 — 39.5 IV 13.7 - pus ra 
1.34 Tripura 336 45.5 TII 9.8 I : 
Bihar n 0.1 I 
= m 9 7 5 
2.12 North Bihar 9,001 — 45.7 nt Rd us á 1 
| 2.13. South Bihar seo an] W rim mood I 
3.31 Chhota Nagpur 5,534 48.3 I 
| MR " — x aa IV 9.7 Ir 46.7 Ii 
3.4? ; Deecar 
| omi feas 45.0 IH 10.4 II 44.6 I 
3.52 North Karnatak A Iy 9.0 I 46.9 T 
4.11 Gujarat 65.3 Í 2.3 IV 32.4 IV 
4.21 Greater Bombay di II 8.4 JI 47.4 I 
4.22 Konkan 42.1 Iv 114 I 46.5 Ir 
i - = 47.3 IH 8.0 II 44.7 II 
4.13 utch 
! H II 
Tyderabad 3,016 RE IV 16.9 I 41.6 I : 
3.42 Marathwada "Als 46.2 1I 14.0 I 39.8 IV 
9 a 
3.581 Telongana ^" 
Madhya Bharat and Bhopal 50.7 TL 5.8 mm 43.5 I 
2.35 Gwalior 49.8 TL 7.8 III 42.9 II 
3.13. Malwa 49.3 c m a 
3.14 Dhar-Jhabua-Nimar 51.6 I 4.9 IV — 49.4 I 
3.23 Bhopal 
5 Te IV 
Madhya Pradesh asa 50.6 m n I i AE 
3.94  Jabalpur-Sagar 5,056 50.7 II 14.7 I ad iv 
3.32 Chhattisgarh > 822 19.8 m el T . 
3.41 Berar-Nagpur , r 
7 I 53.1 
Madras, Coorg 2.512 41.8 IV Bnl ms 55.5 I 
3.54 Rayalaseema 3,319 41.2 Ly 3.3 III 25 2 I 
4.93 Malabar, 8. Kanara 7212 44.2 III 6 5 1v 85:6 I 
5.12. Andhra Coastal ipsis 9 E E x Iy as m 
5.21 Tamilnad 125 52.0 à 
4.25 Coorg * 
nm iy Sag T 
Mysore 4,07 — #8 T 
3.53 Mysore : - E m 42.0 III 
Orissa 3972 19 
3.33 Orissa 8.7 m 43.7 IL 
| Irland 3,271 47.6 TH 
E EE 
5.11 Orissa Meum LS 
Coastal mem dia 


— — 


* Notes given on P- 160. 
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TABLE A.2. PERCENTAGE DISTRIBUTION OF GENERAL POPULATION BY HOUSEHOLD 
ECONOMIC STATUS ACCORDING TO CENSUS OF 1951—(continued) 


all self-supporting earning non-earning 
census jurisdiction males persons dependents dependents 
(000) 
code natural division as %of quar- as %of quar- as % of quar- 
all tile* all tile* ell tile* 
males males - males 
Punjab, PEPSU, Delhi, Himachal, Rilaspur 
1.13 Kangra 509 47.0 III 14.3 T 38.7 IV 
2.81 Punjab 0,120 — 45.5 TII 10.6 43.9 II 
2.32 Patiala 1,805 | 52.7 I 7.0 III 40.3 III 
2.33 Delhi 987 53.6 I 5.2 III 41.1 HI 
1.12 Himachal 580 — 55.9 To là T 38 IV 
Rajasthan, Ajmer 
2.94 Jaipur-Alwar 3,448 ir 9.5 II 38.0 Iv 
2.41 Jochpur-Bikaner 2,416 I 5.7 TIT 41.8 III 
3.11 Mewar 1,062 TI 10.7 I 39.7 IV 
raz Kotah-Bundi 1,036 I 9.2 II 31.6 IV 
2.36 Ajmer 360 I 8.1 II — 39.2 IV 
Travancore-Cochin 
4.24 Travancore-Cochin 4,621 43.9 Iv 5.8 III 50.3 I 
Uttar Pradesh 
1.11 Kumaon-Garhwal 1,284 50.8 
K 50. II 7.7 5 TII 
2.14 East U.P. 9,037 XN es 
9,02 Ir 8.3 II 41.7 TII 
2.21 Oudh 8,451 3 
945 IH 8.0 III = 40.6 ul 
2.22 West U.P. 12,312 4 
3.91 South U.P SE T Sa IV — 40.9 PE 
en 2 L IL 8.6 IT 40.1 TI 
Vindhya Pradesh 
3.22 Vindhya Pradesh 
y sh 1,833 49.6 II 9.5 II 40.9 TII 
West Bengal and. Sikkim 
1.25 Darjeeling 1,102 51.6 
" 51. I 
2.11 Calcutta Industrial Area 2,857 62.7 o IV ima m 
> 3 Sy I 1.8 IV 360 IV 
2.11 W. Bengal excluding Calcutta 9,386 47.0 
qu ; ; i 5.0 IV — 48.0 I 
1.20 Sikkim 7 ars 7 i 
. IV 19.4 T 38.9 ry 
(b) females 
Assam, Manipur, Trinura ; 
1.21 Assam Valley 3,626 — 11,7 w p 
y Tua 
1.92 Assam Hills 605 21,2 "| ae x D ret 
1.23 Manipur 294 15.3 II 35.7 £ den IV 
1.24 Tripura 303 16.2 I 13.5 ED 
w IIT 70.3 IIT 
Bihar 
2.12 North Bihar 9.117 15.8 T 2.5 
2.13. South Bihar 5,552 — 16.9 l ay zd ^r = 
3.31 Chhota Nagpur 5,33 — 920.9 I gu a 
. IV /— 74,0 II 
* Notes given on p. 160. 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A.2. PERCENTAGE DISTRIBUTION OF GENERAL POPULATION BY 


HOUSEHOLD ECONOMIC STATUS ACCORDING TO CENSUS OF 1951— (continued) 


a_a 


— 


et all self-supportin earni -i i 
census jurisdictior M Seins 5 aosd EA 
00) 
code natural division as % of quar- as % of quar- as %of quar- 
all tile* al  - tile* all tile* 
females females females 

Bombay, Saurashtra, Kutch (b) females 
3.43 Bombay-Deccan 6,081 6.2 IV 24.6 II — 69.2 II 
3.52 North Karnatak 2,806 9.7 II 22.8 67.5 1I 
4.11 Gujarat 5,012 8.7 IV 23.7 Il 70.6 IL 
4.21 Greater Bombay 1,060 9.4 IH 1.8 IV 88.7 I 
4.92 Konkan 2,382" 8.6 nr 236.3 I 65.1 II 
4.12 Saurashtra 2,043 4.6 IV 25.1 IL 70.3 III 
4.13 Kutch 295 10.8 II 20.0 II 69.2 III 

Hyderabad 
3.42 Marathwada 2,930 5.1 IV 21.6 ak 67.3 III 
3.51 Telengana 6,294 7.2 IV 23.7 II 69.1 III 

Madhya Bharat and Bhopal 
2.35 Gwalior 782 6.3 IV 5.1 II 88.6 T 
3.13 Malwa 2,231 10.1 II 13.4 IV 76.5 II 
3.14 Dhar-Jhabua-Nimar 808 22.5 I 17.0 III pg EA £ 
3.23 Bhopal 399 18.0 I 6.8 III 75.2 

Madi 7 

adhya Pradesh 3705 T n 29:4 58.8 IV 
3.24 Jabalpur-Sagar as T 42 1 46.0 Iv 
3.32 Chhattisgarh 5,143 H 2 T y 3 I "i 4 [ IV 
3.41 Berar-Nagpur 2,738 ae E ^ 

Madras Coorg 2405 11.8 II 5.8 HI 82.7 T 
3.54 Rayalaseema be 7 

3,500 11.8 XD 91b IV 84.7 I 
4.93 Malabar, S. Kanara » 

5 doal 7,221 8.4 IH 8.3 II — 83.3 I 
5.12 Andhra Coasta 15,410 9.5 n 3.7 IV 86.7 Ï 
5.21 Tumilnad 6.3 I 5.8 III 77.9 II 

104 16. 
4.25 Coorg 

Myene ips "us bo Eee) 90.0 I 
3.53 Mysore 

Orissa I x 
3.33 Orissa Inland 4,001 9.5 IH 14.4 II 76.1 I 

S rissa in 2 9.7 II 4.8 IV 85.5 I 
5.11 Orissa Coastal soa 
b i s 

Punjab, PEPSU, Delhi, 

Himachal, Bilaspur 464 11.4 Il 32.3 1 56.3 ty 
1.13 Kangra 5,278 4.3 Iv 13:1 III 82.6 1 
2.31 Punjab 1,599 2.9 IV 11.5 II 85.6 n 
2.32 Patiala 758 4.2 IV 3.4 IV 92.3 I 
2.93 Delhi : 530 — 13.0 II 88. I 489 IV 
1.12 Himachal 

* Notes given on P- 160. 
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TABLE A.2. PERCENTAGE DISTRIBUTION OF GENERAL POPULATION BY 
HOUSEHOLD ECONOMIC STATUS ACCORDING TO CENSUS OF 1951—(concluded) 


all self-sapporting earning non-earning 
census jurisdiction females persons dependents dependents 
(000) 
as% of quar- as % of quar- as % of quar- 
code natı ral division all tile* all tile* all tile* 
females females females 
Rajasthan, Ajmer (b) females 
2.34 Jaipur-Alwar 3,137 22.3 I 18.6 II 59.2 IV 
2.41 Jodhpur-Bikaner 2,188 22.6 I 11.0 II 66.4 III 
2.04 Mewar 1,032 15.8 ID — 238.6 I 55.6 IV 
3.12 Kotah-Bur.di 972 16.2 I 25.9 IL 57.9 IV 
2.36 Ajmer 333 19.2 I 17.4 I 63.4 III 
Travancore-Cochin 
4.24 Travancore-Cochin 4,660 13.3 IT 9.4 III 77.3 IL 
Uttar Pradesh 
1.11 Kumaon-Garhwal 1,238 6.9 Iv 43.8 I 49.3 IV 
2.14 Enst U.P. 8,850 8.0 II 27.3 T 64.7 III 
2.21 Oudh 7,079 T IV 20.7 I (72.2 i 
2.22 West U.P. 10,459 3.5 IV 3.2 IV 93.3 I 
3.21 South U.P. 1,891 8.2 Tit 30.1 I 61.7 III 
Vindhya Pradesh 
3.22 Vindhya Pradesh 1,742 12.5 IL 20.0 IT 07 III 
. 5 
West Bengal and Sikkim 
1.25 Darjeeling 929 16.5 T 2.0 IV 81.5 TI 
2. 5 
2.11 Calcutta Industrial Area 1,720 
, 8.6 Hu 0.5 IV — 90.9 I 
2.11 West Bengal excluding Calcutta 8,816 8.4 
. III 2.6 IV 89 
2. .0 ju 
1.26 Sikkim 66 6.0 IV 47.0 T 47.0 IV 


Source: Census of India, 1951, Vol. I, Part IT-B. 


*The percentages of the total male (or female) populatioa returned in each of the 5 
D. 


; 521 ivisi 
have been separately arranged in order of rank for each of the three status categorii E iun 
A ries, 


into four quartiles. Roughly we may say: I. very high percentage; II. fairl ood then grouped 
low, and IV. very low. Po fairly high; TIT. fairly 
Thus, for example, we see tnat as compered with othe areas, the percentages of self-s 

“su 


retur i Manipur ri: i pong 
urned in Assam, Manipur and Tripura were low, while the percertages of earning depen, ^. a ind ng 
: dents were 


By contrast, in Madhya Bharat ard Bhopal, the percentages retur 
those of earr ing dependents low. 
both sets were low, 


high. 
"ned as self-supporting w i 
g were I 
Tn Madhya Pradesh bot] sets of earning percentages were high, fe is 
o y Tadras 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 
TABLE A.3. DISTRIBUTION OF GENERAL POPULATION BY ECONOMIC STATUS IN 
SELECTED STATES: CENSUSES OF 1931, 1941 AND 1951 
d 


1931 earners working lependents 


—_—_——$—$_$—$—$—$—$—$——— 


dependents 


independent partly total 
persons dependents dependents all males 


1951 self-supporting earning non-earning 
persons . dependents dependen is 


MENS. 


(a) males (000) 
11,938 305 8,839 21,082 


12,212 1,398 10,417 24,028 
12,082 1,556 13,229 27,407 


; cetegories 1941 
States 


Bihar and Orissa 


1931 7,127 609 5,133 12,869 


1941 6,044 


Bombay* 
1951 8,576 

1931 12,884 

1941 11,741 1,063 11,997 


Madras 
12,192 1,257 


1931 16,404 571 


Uttar Pradesh 14,573 1,196 


1951 17,411 2,119 


tatus in 


j 
: 
| 
| 


tribution of General Population by Economic 8 


f 1981, 1941 and ToU = eee 
1931 , 56.6 41.92 100.00 
5.82 43:95 .. 3190.00 —. 


Bihar and Orissa 1941 
ime 5.07 48.16 100.00 


1951 
45.48 100.00 
44.31 100.00 


Percentage Dis 
Selected States + Censuses 9 


B 


1931 
Bombay 1941 3 : 
i 1951 46.07 8.73 45.20 100.00 

40.69 100.00 
.29 48.97 100.00 


4.42 52.08 100.00 


1931 E 


1941 


Madras 
1951 42.90 
2.19 34.87 100.00 


? 
1931 62.94 
1941 4.08 46.22 100.00 
6.40 41.00 100.00 
\ 
| 


Uttar Pradesh 
1951 52.60 


areas which were included in Bombay in 1951 except for 
y from Rajputana and Western Tndia Agency. The 1941 


Y-sample slips were not available for 


7 
] cover the 


forred to Bomba; 
an and G 


*The figures for Bombay in 193 
States trans 


s well the Dece: ujarat States since 


a fow minor princel, 
Bombay figures exclude à 
] 
these bc -— aT Poet is 
'Qurce ` e ant 
Vol. XIV, Part IL, DD. ?» ^ 
Census of 1941, 2 
Orissa. Bombay, 


Tables, pp-2 9, 218, 222, 386, 394; Madras 1931, 


id Industries Tables—1941 Census on Y-sample, 


sof Livelihood a? 
Vol. T, Part II-B, pp. 2-3. 4.5, 14-15. 


, Census of 1951, 


for Bihar, 
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TABLE A.3. DISTRIBUTION OF GENERAL POPULATION BY ECONOMIC STATUS IN 
SELECTED STATES: CENSUSES OF 1931, 1941 AND 1951—(continued) 


es 


1931 earners working 
dependents 
categories 1941 indeperdent partly 
persoris deper dents 
1951 self-supporting ^ earning 
segs densis dependents 
(b) females (000) 
1931 4,978 394 
Bihar and Orissa 1941 3,029 2,478 
1951 4,207 1,495 
1931 1,900 1,109 
Bombay* 1941 1,340 1,333 
1951 1,216 3,974 
1931 5,205 7,171** 
Madras 194) 3,291 1,814 
1951 2,771 1,439 
1931 4,314 2,871 
Uttar Pradesh 1941 2,085 1,269 
1951 1,848 5,461 


Percentage Distribution of G 
Selected States: Censuses of 1931, 


teneral Population b 


1931 33.43 1.85 
Bihar and Orissa 1941 12.48 10.21 
1951 15.35 5.46 
1931 15.78 9.22 
Bombay 1941 11.46 11.40 
1951 7.01 22.92 
1931 21.79 30.01** 
Madras 1941 13.15 7.24 
1951 9.69 5.03 
1931 18.32 12.19 
Uttar Pradesh 1941 7.85 4.77 
1951 6.14 18.13 


*See note for Males Only. 


dependents 


total 
dependents 


non-earning 
dependents 


9,026 
9,023 
12,151 


11,516 
19,934 
24,387 
16,367 
23,222 


22,808 


y Economie Status in 
1941 and 1951 


74.72 
77.30 
79.19 


75.00 
77.14 
70.07 


48.20 
79.61 
85.28 


69.49 
87.38 
75.73 


all females 


21,247 
24,265 
27,405 


12,035 
11,697 
17,341 


23,892 
25,040 
28,597 


23,552 
26,575 
30,117 


100.00 
100.00 
100.00 


100.00 
100.00 
100.00. 


100.00 
100.00: 
100.00: 


100.00 
100.00 
100.00 


**This figure includes 6,086,000 females returned as working dependents in domestic service, 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A.3. DISTRIBUTION OF GENERAL POPULATION BY ECONOMIC STATUS IN 
SELECTED STATES: CENSUSES OF 1931, 1941 AND 1951—(concluded) 


NENNEN UNUM TE e 


categories . 1931 earners working dependents 
dependents 
1941 independent partly total all persons 
States 5 persons deper dents dependents 
1951 self-supporting earning non-earning 
persons dependents dependents 


(c) persons (000) 


1931 16,917 699 24,714 42,330 
Bihar and Orissa 1941 15,242 3,876 29,174 48,292 
1951 16,889 3,051 34,932 54,872 
1931 9,027 14,159 24,904 
9 9. 
Bombay* 1941 7,384 14,602 24,286 
1951 9,792 20,565 35,956 
1931 18,090 8,106** 20,998 47,194 
Madras 1941 15,033 2,877 31,931 49,841 
1951 14,963 2,696 39,357 57,016 
1931 20,718 2,441 25,456 ^ 49,615 
Uttar Pradesh 1941 16,658 2,465 36,772 55,895 
l 1951 19,260 7,580 36,376 63,216 
9,2 
Percentage Distribution of General Population by Economic Status m 
E 5 
Selected States : Censuses of 1931, 1941 and 1951 
1931 39.96 1.65 58.39 100.00 
5 8.03 60.41 100.00 
Bihar and Orissa 1941 31.56 
30.78 5.56 63.66 100.00 
1951 30. 
1031 33.36 6.90 59.74 100.00 
j 9.47 60.13 100.00 
wa ei des 20 100.00 
i 951 27.23 15.57 57.2 . 
195 27.28 
38.33 17.18** 44.49 100.00 
pi 5.11 64.07 100.00 
1941 30.16 : 
Madras - "uum 1.13 69.03 100.00 
1951 ERU 
41.76 6.94 51.30 100.00 
iim 29.80 4.41 65.79 100.00 
41 29. 
Uttar Pradesh 19 i 30.47 11.99 57.54 100.00 
195 NS 
* Soe noto for Males Only. males returned as working dependents in domestie service, 


** This figure includes 6,086,000 fe * 
i 1 
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TABLE A.4. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL LABOUR ENQUIRY* 


* See note on p. 169. 
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States source 
and census SSP ED NED 
divisions ALE all males earner helper dependent 
(a) males only 
Andhra 
_ Coastal Andhra census 6,932,021 — 43.9 me 49.2 
ALE 8,245 53.2 11.5 35.3 
Telengana census 5,080,105 45.5 16.0 38.5 
ALE 6,500 54.3 13.9 31.8 
Rayalaseema census 2,149,413 41.6 5.1 53.2 
ALE 3,720 47.7 16.3 36.0 
Assam 
Valley census 3,976,213 42.2 11.8 46.0 
ALE 4,226 37.1 21.6 41.3 
Hills n 589,717 43.8 10.2 46.0 
E 1,447 35.4 30.1 34.5 
Manipur census 283,685 39.6 13.5 46.9 
ALE 1,326 41.8 13.8 44.4 
Tripura census 312,385 45.4 10.3 44.3 
ALE 1,350 40.3 21.3 38.4 
Bihar 
North Bihar census 8,601,341 45.8 4.2 50.0 
. * oU. 
D ALE 13,917 46.0 17.5 36.5 
South Bihar census 5,029,349 42.9 4.2 2.9 
" . 52.9 
ALE 5,770 43.5 19.7 36.8 
Chhota Nagpur consus 5,070,947 48.2 4.9 
ALE 7,818 48.8 15.1 -- 
Gujarat P- 
Gujarat census 4,330,883 4: 
3330, 2.8 10.2 
47.0 
ALE 8,991 39.6 17.4 43.0 
Saurashtra census 1,397,621 49 
, 2.3 13 
ALE 3,636 39.9 z ehe 
21.4 38.7 
Kutch census 217,687 47.0 8 
z 9 
ALE 2,100 41.8 15.8 "ie 
Jammu & Kashmir census not taken i 
ALE 5,021 32.9 34.6 Back 
Kerala z 
Travancore-Cochin census 3,869,657 43.5 5.9 
ALE 16,362 47.9 s as 
Malabar census 2,901,133 40.5 324 
ALE 7,977 47.5 10.2 ap 


A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE At. PERCENTAGE DISTRIBUTION OF-RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL 2 
LABOUR ENQUIRY*— (continued) 
C—O 


States source ED 
and census all males SSP helper NED 
divisions ALE earner M dependent 
Madhya Pradesh 
Gwalior consus 744,712 50.5 6.4 43.1 
ALE 2,795 33.6 29.4 37.0 
Malw s 1,866,770 49.8 8.2 42.0 
sia SE 1,133 46.2 14.5 39.3 
z -Ni 764,866 49.3 7.5 "43.2 
Dhar-Jhabua-Nimar PE 7 ee "LES 2200 ES 
5,7 5.5 43.0 
Bhopal .consus 365,702 51.5 5. : 
ALE 960 51.7 16.3 32. i 
Jabalpur-Sagar ui 2,338,361 soa 1 a 2078 
757,7 50.6 15.2 34.2 
Chhattisgarh consus 4,757,793 a 4 18.4 35.2 
ALE 5,603 46. 
5 49.5 9.8 40.7 
Bundolkhand on ic 41.6 21.1 37.3 
Madras 
5 54.3 
"ami 11,712,378 42.5 3.2 
Tamilnad Fol "16,807 54.5 10.4 35.1 
Maharashtra 7 
Greater Boil census no rural population 
k sus 
eator Bombay SLE T o 53 aes 
Konkan cum 1802,75 49.2 17.7 40.1 
ALE , 
46.3 
574,090 42.5 1.2 
Docean MH uc 39.7 19.8 40.4 
i 50.8 13.8 35.4 
Borar-Nagpur EU 20708. 55.6 10.1 34.2 
^ 5 
Mi consus 2,586,751 a as 37.0 
Marathwada 6,372 ý 
ALE d 
9 
Mysore 520,509 43.7 3.5 P 
census 3,6207 45.0 19.6 x 
Mysoro Stato s 5,082 ¥ 
ADP 51.1 3.6 45.3 
| ALE * 
a 0 MES — S 20.7 39.7 
North Karnatak ALE m 3,8 " 
Orissa 7.0 43.7 
3,074,187 18:9 14.4 36.7 
G 1 census 4,146 t 
Joastal ALE aa 4128 
i : 5 48.2 à 9 
5 9 5 37.5 
consus 3850 47.2 15.3 


Inland 


ALE 


* Soo note on p. 169. 
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TABLE A4. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL 
LABOUR ENQUIRY *—(continued ) 


en 


Sstates source ED 
and census all males SSP helper NED 
divisions ALE earner Mependess 
Punjab | 
Punjab Plain consus 4,895,364 45.6 TIS 43.1 
ALE 15,614 39.4 22.4 37.9 
Patiala census 1,529,539 53.2 7.1 39.1 
ALE 6,807 38.0 20.0 42.0 
Punjab Hills census 454,687 44.9 15.8 39.3 
ALE Separate figure not availablo 
Delhi consus 167,106 49.9 8.6 42.2 
ALE 4,902 40.2 14.8 45.0 | 
Himachal census 553,903 56.0 11.6 32.4 
ALE 2,387 42.5 17.6 39.9 
Rajasthan i 
Jaipur-Alwar census 2,800,178 53.9 10.5 35.6 
ALE 3,392 39.4 24.1 36.5 
Ajmer census 202,869 54.1 12.9 33.7 
ALE 2,849 42.4 27.6 30.0 
Jodhpur-Bikaner census 1,943,414 53.9 6.2 39.9 | 
ALE 2,453 37.0 23.8 39.2 | 
Mewar census 950,378 
20, 49.4 11.6 39.0 
ALE 1,739 41:2 20.6 38.2 
Kotah-Bundi census 890,443 53.2 6.7 
ALE 597 42. i 39.5 
2 18.4 39.5 
Uttar Pradesh, 
Kumaon-Garhwal census 1,105,287 
E +105, 49.6 8 
AL 8.6 4l. 
E 946 42.1 19.1 38.8 
East U. P. f P 
o SM 50.0 8.6 41.4 
225 41.7 21.4 36.9 
Oudh census 7,183,669 5 
2183, Ll 1 
ALE 51.1 8.8 40. 
9,974 44.5 24.1 31.4 
West U.P. census 10,005,692 
,005,692 56.8 
ALE ; 3.3 29:9 
14,614 40.9 21.8 37.3 
South U.P. census 1,724,194 5 
+19 51.9 9.3 39.5 
E 2,886 45.5 16.2 38.3 
West Bengal 
Darjeeling-Duars census 978,384 5 | 
> 1.3 
ALE y) 2.7 46.0 
3,974 46.0 22.6 31.4 
W. Bengal Plain census 8,653,029 46 
,053, .8 5 
ALE E 5.9 48.0 
15,622 46.8 13.1 40.1 
Chandernagore | 
( gore) ane no rural population 
Sikkim census 70,582 
bu 70,582 41.0 20.6 38.4 


no villages surveyed | 
* Seo note on p. 169. 
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| A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A4, PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL 
LABOUR ENQUIRY*—(continued) 3 


EMEN uu cete e UT 
ED 


States source 
, and census all females SSP helper NED 
divisions ALE 


earner dependent 


(b) fomales only 
Andhra 
5 2 2. 
Coastal Andhra koc oure as ark 214 82.1 
Tol 4,991,606 6.8 27.6 65.6 
cid ALES 6,055 29.7 18.1 52.2 
2,884 12.1 6.2 81.7 
| Rayalasooma How ucc ra a E 
j Assam 
D 26 12.0 17.6 70.4 
| Valloy gun MM 2.5 2028 Toe 
, 
57 21.8 22.6 55.6 
TM Pow S 12.6 46.2 41.2 
ALE 5 
293,950 15.2 35.8 49.0 
Manipur consus AG 33.0 18.4 doi 
ALE , 
| 16.7 14.4 68.9 
| Tripura Ag Si 1.0 16.2 328 
A 
\ Bihar ` m "s 
35,116 15.9 5 s 
North Bihar ensue 8830170 13.9 24.7 61.4 
j 4.7 77.5 
| 76,020 17.8 4 
i South Bihar ae itr 16.5 17.3 66.2 
E 
21.4 5.3 73.3 
4,956,584 7 60.8 
Chhota Nagpur or á 7,216 23.8 15.4 
td 5.4 29.6 65.0 
4,146,644 9.7 31.8 58.5 
Gujarat oo 8,666 s 
2 34.6 61.2 
1,346,077 T 6 32.2 54.2 
Saurashtra on 3,512 d 
23.0 66.2 
236,105 a 21.7 61:9 
Kutch gonm 2,300 E 
A. 
not taken 
0.8 43.9 55.3 
Jammu & Kashmir rn 4,198 
10.1 76.3 
Kerala 4,922,478 13.6 91 76.3 
Travancore-Cochin ne ” 16,688 i 
Br " 123 3.6 84.3 
3,078,772 21.2 16.0 62.8 
R A 
Malab ce 8,131 
; abar AL 


Band —_— 


* Seo note on p. 169. iB 
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TABLE A.4. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL 
LABOUR ENQUIRY *—(continued) 


States source 


ED 
and census all females SSP helper NED 
divisions ALE earner dependent 


Madhya Pradesh 


Gwalior census 636,615 6 


"i 5.8 87.5 
ALE 2,166 4.1 13.9 82.0 
Malwa census 1,762,335 11.1 16.0 72.9 
ALE 1,653 15.9 26.9 57.2 
Dhar-Jhabua-Nimar census 7 37,625 23.6 18.0 58.4 
ALE 2,057 11.8 41.3 46.9 
Bhopal census 334,709 20.2 7.8 72.2 
ALE 869 29.1 29.1 41.8 
Jabalpur-Sagar census 2,309,556 8.9 36.9 54.2 
ALE 2,738 20.9 33.2 45.9 
Chhattisgarh census 4,858,723 11.9 43.8 44.3 
ALE 5,762 20.1 37.1 42.8 
Bundelkhand carina 1,595,145 12.5 21.2 66.3 
ALE 3,342 8 36.0 55.5 
Madras 
Tamilnad usum 11,856,917 10.0 4.1 85.9 
5] 17,595 33.7 19.3 47.0 
Maharashtra 
Greater Bomb: 
r Bombay is no rural population 
Konkan census 1,951,866 
51, 9.0 
ALE 3,010 14.5 a1 25.9 
Deccan census 4,512,692 
912, 6.0 
ALE 4,910 14:1 36:9 49.0 
Berar-Nagpur census 2,034,005 
5994,06: 8.2 
ALE 3,397 38.0 23 40.9 
Marathwada census 2,520,487 
E 1.9 
ALE 6261 23:0 21 24 
Mysore l 
Mysore Stavo ‘census 3,375,736 
9,070, yd F 
ALE 4,811 20:7 ane FAC 
Coorg census 97,110 i 
ALE 1,186 b d Mi 
North Karnatak census 1,704,864 i ; 
2704, 9.9 
AD F f 27.0 63.1 
3,816 13.1 35.3 51.6 
Orissa 
Coastal census 3,230,761 9.7 9 
ALE 4,066 i $5.6 
Ji 118 11.6 76.6 
and census 3,894,099 9.5 
ALE 3,683 i T 15 
s 13.9 12.2 73.9 


* See note on p. 169, 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE Ad. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY ECONOMIC 
STATUS ACCORDING TO CENSUS OF 1951 AND AGRICULTURAL 
LABOUR ENQUIRY*— (concluded) 


DIMUS source ED 
Nu census all females SSP helper NED 
divisions ALE earned NDS dependent 
Punjab 
Punjab Plain census 4,255,050 4.6 15.6 79.8 
ALE 13,107 4.6 7.5 87.9 
Patiala consus 1,298,636 3.0 13.6 83.4 
ALE 5,560 2.0 2.4 95.6 
Punjab Hills consus 429,926 10.8 34.7 54.5 
ALE figures not available 
Dolhi census 139,832 4.7 12.8 82.5 
ALE 4,419 4.1 33.9 62.0 
Himachal census 510,417 13.2 39.1 47.1 
ALE 2,084 758 40.5 51.7 
Rajasthan 
Jaipur-Alwar census 2,539,894 24.9 21.0 54.1 
ALE 2,970 7.3 25.4 67.3 
Ajmor consus 192,739 26.6 26.9 46.5 
ALE 2,613 9.1 49.1 41.8 
Jodhpur- Bikaner consus 1,748,428 26.0 12.5 61.5 
ALE 2,166 4.2 25.0 70.8 
Mewar census 925,702 16.6 30.9 52.5 
Mewar Hie 1:692 21 14:0 33.9 
S i sus 36,943 17.3 29.0 53.7 
Kotah Bundi md 2 s 8 8 42.2 49.0 
Uttar Pradesh 
29 47 7 2 44.7 
Kumaon-Garhwal ALES e 3 » i D: 3 49. 6 
East U. P census 8,253,164 8.0 28.9 63.1 
SRM ALE 9,802 3.5 17,7 18.8 
m 23.4 69.2 
onsus 6,694,802 7.4 23.2 
Oudh SLE 7,747 4.6 26.7 68.7 
K 93.0 
8,527,289 3.4 3.6 E 
Wost U. P. E 12,143 2.1 10.5 87.4 
9 58.0 
S 1,632,168 8.2 33.8 
South U.P. AES 2/104 3.9 26.3 69.8 
West Bengal 841,766 17.4 2.0 80.6 
Darjeeling-Duars ALES 3,599 13.2 23.9 62.9 
8,183,866 8.3 2.7 89.0 
W. Bengal Plain ye * 14,500 6.1 2.9 91.0 
no rural population 
(Chandernagore) RT is A. 
4 e 64,399 4.9. . JE 
Sikkim on no villages surveyed 
f India 1951, Part IT-0, Economie Tables, pp. 2, 4, 14. 
Ministry of Labour, Rural Manpower and 


.—Census 0 A 
Consus ent of India, 


Source : 
Agricultw 
Occupation Structure 1954, 


y—Governm: 


No. 2 for all States. 


ral Labour Enquir: 
Table 
169 


22 


SANKHYÀ: THE INDIAN JOURNAL OF STATISTICS : SERIES B 


TABLE A.5. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY “ECONOMIC 
STATUS” : CENSUS OF 1951, NATIONAL SAMPLE SURVEY (9th Round 1955) AND 
AGRICULTURAL LABOUR ENQUIRY (1951) FOR PART A STATES 
BEFORE 1956 REORGANIZATION 


all males 


SSP's ED's NED's not = 
States source earners helpers dependents recorded total number of 
sample 
persons 
(1) (2) (3) (4) (5) (6) (7) (8) 
(a) males 
census 43.31 6.40 50.29 = 100.00 8,182,034 
Andhra* NSS 51.54 15.88 32.11 0.47 100.00 998 
ALE 51.50 12.95 35.55 — 100.00 11,965 
census 42.38 11.62 46.00 = 100.00 4,565,930 
Assam NSS 49.89 10.92 38.88 0.31 100.00 642 
ALE 36.68 23.75 39.57 = 100.00 5,673 
l census 45.66 4.40 49.94 = 100.00 18,761,637 
Bihar NSS 40.25 9.56 43.98 0.21 100.00 2,396 
ALE 46.99 17.29 36.42 = 100.00 27,505 
census 43.14 10.60 46.26 = 100.00 12,469,744 
Bombay NSS 7.99 10.17 40.92 0.92 100.00 1,573 
ALE 39.96 18.64 41.40 = 100.00 20,375 
census 50.70 14,24 35.06 1 37,85 
» e 5. — 00.00 9,167,850 
Madhya Pradesh NSS 54.67 7.85 37.10 0.38 100.00 1,068 
ALE 49.48 14.57 35.95 = 100.00 11,836 
census 42.07 3.29 54.64 D 
e à : — 100.00 — 14,013,511 
Madras NSS 48.16 13.60 37.12 1.12 100.00 1,561 
ALE 52.27 10.34 37.39 — 100.00 24,784 
census 47.76 9.48 42.76 6 
, à 9: = ; 6 
Orissa NSS 53.29 8.74 37.97 0.00 9 i 
ALE 48.08 14.81 37.11 € 100.00 7,930 
i , 
aonane 11.67 42.78 — 100.00 5,350,051 
Punjab NSS 4.26 43.22 x D TRO 
Tm E 0.19 100.00 785 
/ 22.66 37.89 — 100.00 15,014 
census 52.75 6.82 40.43 
Uttar Pradesh NSS 50.59 7.68 41.44 pod NM 
p E. : 0.29 100.00 3,665 
SI) nio 2L 35.84 — 100.00 39,670 
census 47.24 4.94 47.82 "- 100 413 
West Bongal NSS 48.85 9.98 40.56 0.61 iS = We 7 
ALE 46.64 15.04 38.32 I ii Esa 
* 5 
(b) femaies 
census 9.54 8.44 82.02 
.02 e 1 " 
Andhra* NSS 9.68 30.64 59.23 0.45 ea —— 
ALE 28.68 17.76 53.55 - 100.00! m ka 
; E 
* See notes on p. 172. 
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TABLE A.5. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY “ECONOMIC 
STATUS": CENSUS OF 1951, NATIONAL SAMPLE SURVEY (9th Round 1955) 
AND AGRICULTURAL LABOUR ENQUIRY (1951) FOR PART A 
STATES BEFORE 1956 REORGANIZATION-— (continued) 


nn 


all females 


Sisto SSP's ED's NED's not 
8 source earners helpers dependents recorded total number of 
sample 
persons 
q (2) (3) (4) (5) (6) (7) (8) 
í census 13.36 18.32 68.32 — 100.00 4,063,359 
ABADIE NSS 11.51 19.95 68.54 0.00 100.00 510 
ALE 8.72 34.50 56.78 — 100.00 5,127 
: census 17.86 3.82 18.32 — 100.00 18,768,320 
Bihar NSS 5.27 16.76 71.88 0.09 100.00 2,433 
ALE 17.20 20.59 62.21 — 100.00 25,094 
census 6.80 29.47 63.73 — 100.00 12,316,066 
Bombay NSS 11.21 32.06 ^ 50.04 0.69 100.00 1,524 
ALE 12.10 35.11 52.79 — 100.00 20,402 
census 10.31 41.83 47.86 — 100.00 9,202,344 
| Madhya Pradesh NSS 15.31 36.60 47.88 0.21 100.00 1,069 
ALE 25.40 31.61 42.99 — 100.00 11,897 
census 10.46 3.97 85.57 — 100.00 14,935,089 
Madras* NSS 14.72 24.07 59.79 0.82 100.00 1,600 
ALE 29.71 18.27 52.02 — 100.00 25,126 
census 9.60 10.18 80.22 — 100.00 7,124,860 
Orissa NSS 14.12 24.62 61.21 0.05 100.00 819 
ALE 12.81 11.89 15.30 — 100.00 7,749 
consus 5.21 17.32 77.47 — 100.00 4,684,976 
Punjab NSS 2.92 6.36 90.27 0.45 100.00 703 
ALE 4.59 7.45 87.96 — 100.00 13,107 
census 6.33 20.42 13.25 — 100,00 26,229,894 
Uttar Pradesh NSS 9.85 12.56 71.40 0.19 100.00 3,461 
ALE 3.29 18.65 18.00 = 100.00 33,283 
census 9.17 2.03 88.20 E. 100.00 9,025,032 
i 100.00 1,188 
West Bengal “NSS 8.18 8.37 $8.28 0.17 eee nus 
ALE 7.48 7.09 85.43 Ec . » 
(c) persons 
census 26.50 7.42 66.08 — 100.00 16,283,068 
98 23.02 45.24 0.46 100.00 1,942 
Andhra* NSS m 7 ES 100.00 23,47 
ALE 40.32 15.31 44.37 ` 23,475 
7 56.51 — 100.00 8,029,289 
98.7: 14.77 56. ,029, 
$ m ba. ue "s 9.16 100.00 1,212 
ssam zi » 7 — 0 
ALE 23.41 28.85 41.74 100.00 10,800 
m. 4.11 64.14 — 100.00 37,529,957 
on Ey 13.21 61.19 0.14 100.00 4,829 
Bihar NB dp F 48.87 - 100.00 53,199 
"3 ALE 32.24 18.89 à bip 
172. 


* Seo notes OD P- 
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TABLE A.5. PERCENTAGE DISTRIBUTION OF RURAL POPULATION BY “ECONOMIC 
STATUS": CENSUS OF 1951, NATIONAL SAMPLE SURVEY (9th Round 1955) 
AND AGRICULTURAL LABOUR ENQUIRY (1951) FOR PART A 
STATES BEFORE 1956 REORGANIZATION—(concluded) 


—— 


all persons 


SSP's ED's NED's not 
States Source earners helpers dependents recorded total number of 
samplo 
persons 
(1) (3) (3) (4) (5) (6) (7) (8) 
census 25.08 19.98 54.94 — 100.00 24,785,810 
Bombay NSS 30.15 20.79 48.26 0.80 100.00 3,097 
ALE 26.02 26.88 47.10 Ex 100.00 40,777 
census 30.46 28.06 41.48 ES 100.00 — 18,370,194 
Madhya Pradesh NSS 34.99 22.22 42.49 0.30 100.00 2,137 
ALE 37.41 23.11 39.48 = 100.00 23,733 
Cpu 26.09 3.63 70.97 = 100.00 — 29,549,200 
Madras NSS 31.28 19.18 48.57 0.97 100.00 3,161 
ALE 40.78 14.38 44.84 3 100.00 50,510 
consus 28.41 9.84 61.75 = 100.00 — 14,051,876 
Orissa NSS 34.22 16.47 49,29 0.30 100.00 2,137 
ALE 30.65 13.36 55.99 = 100.00 15,679 
Sis census 26.71 14.31 58.98 = 100.00 — 10,035,027 
unjab NSS 29.20 3.95 65.24 0.3 100.00 1,488 
ALE 23.54 15.72 60.74 E 100.00 28,721 
census 30.45 13.85 dà 54,590,043 
Uttar Pradesh NSS 30.91 10.04 0.24 sup ue 7,126 
Di 5 ; E 
ALE 24.55 20.35 id 100.00 12,953 
census 28.82 3.82 67.36 5 
T D 57,045 
West Bengal NSS 28.18 9.15 62.28 0.39 omen we f 355 
ALE 27. E ; i 
7.84 11.23 60.93 = 100.00 37,695 
Source: Census ;—OCensus of India 1951, Vol. T Part TT. Ec 7 me 
, , , CMS Leonon Tab r 
Population) pp. 2-5, 14.15. HORIS Vital On ae 


National Sample Survey ; No. 16 Employment and Unemploy; 
3 1 ployment (May Noy, S : 5 
Table 2(2), p. 125, (May-Novompe; 1955), Delhi, 1959, 


ALE ;—Government of India, Ministry of Labour, Agricultura] Labour Enqui 
and Occupational Structure—1954 Table No. 2 for all States. E aA 

General Note : “Economie Status” (or “Household Economie 
to denote tho return of oach individual as (a) a se 
(ED); (c) a non-earning dependent (NED). 

The National Sample Survey used three very 
(c) non-earning dependents, 

The Agricultural Labour Enquiry usod three somewhat 
(b) holpers ; (c) dependents, 

*Andhra *Madras —— Tho. figures taken from the Consus for Andhra refor to the «wy P 
and “Madras Deccan” divisions of the former Madras State. The latter divis; A Nd Madras 
district. Chittoor, although a part of Andhra, has been included in the figuros for M: 
treated in the Consus as part of the “South Madras” Division. 

The ALE figures taken for Andhra are those for Zones I, TIT, an 
Statos. Coverage is almost identical with that of the two Census divis 


Rural Manpower 


Status”) is used i 


E n tho Consus of 1951 
I- supporting person (SSP) 


; (b) an earning dependent 


Similar categories ; (a) earning ; (b) earning dependents; 


difforontly dofined categories . (a) earners; 


d VII of the u 


: ndivided Madras 
ions, 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE AB. PERCENTAGE DISTRIBUTION OF URBAN POPULATION BY “ECONOMIC 
STATUS": CENSUS OF 1951 AND NATIONAL SAMPLE SURVEY (9th Round 1955) 


FOR PART A STATES BEFORE 1956 REORGANIZATION 


ee 
——— 
all males 


States source SSP's ED's NED's not total number of 
recorded sample 
persons 
q (2) (3) (4) (5) (6) (7) (8) 
(a) males 
Andhra* consus 45.02 5.04 49.94 — 100.00 ^ 1,002,133 
NSS 51.21 7.61 41.17 0.01 100.00 1,630 
Assam census 50.41 3.52 46.07 — 100.00 246,236 
NSS 44.96 4.69 50.28 0.07 100.00 516 
Bihar consus 44.20 3.73 52.07 — 100.00 1,462,038 
NSS 48.68 7.51 43.81 — 100.00 1,727 
Bombay census 52.02 4. 43.03 — 100.00 6,145,118 
NSS 50.04 4.9 44.81 0.18 100.00 7,396 
Madhya Pradesh census 48.92 6.6 44.58 — 100.00 1,494,962 
NSS 49.04 3.12 47.84 — 100,00 1,617 
Madras* census 44.25 4. 51.48 — 100.00 4,021,325 
NSS 47.56 5. 47.30 0.09 100.00 5,422 
Orissa consus 51.12 6.02 42.83 — 100.00 315,876 
NSS 52.26 4. 43.56 — 100.00 314 
Punjal sensus 45.7 7.86 46.43 — 100.00 1,297,963 
VA NSS 47.60 2.32 49.95 0.13 100.00 1,580 
Uttar Pradesl 'ensus 51.71 44.36 — 100.00 4,738,717 
Bee NSS 50.05 45.59 0.01 100.00 5.996 
X : 1.52 38.51 = 100.00 3,714,028 
Wost Bengal Fr - ni 39.75 0.08 100.00 6,229 
(b) females 
Pe 4 — 100.00 1,585,935 
Andhra* ensi .58 3.80 88.62 ,585,935 
ndhra gene 10:80 10.26 79.14 .21 100.00 1,565 
5 2.71 91.46 — 100.00 168,182 
-— NSS 3.86 22.73 74.36 0.05 100.00 384 
i 5 3.34 85.08 jei y 100.00 1,233,952 
Bihan XS i 2 6.59 84.18 0.05 100.00 1.341 
1.55 6.85 85.60 ae 100.00 5,025,222 
Bombay xs 8:10 8.26 83.30 .95 100.00 6,014 
5 10.48 81.47 — 100.00 1,382,377 
Madhya Pradesh NES. Bur 2x 15 80.81 07 100.00 1,433 
2.58 39.46 = 100.00 — 3,974,341 
Madras* [oc 6.75 84.30 0.10 100.00 5,068 
Š 4.43 85.33 — 100.00 278,194 
Orissa xs ES 5.81 79.89 = 100.00 285 
3.49 2.90 93.61 = 100.00 1,057,133 
Punjab census $e 3.98 90.83 0.33 100.00 1,366 
NSS 5.56 sai 
4.87 2.07 92.46 =: 100.00 3,886,982 
Uttar Pradesh census : 3.75 91.19 0.10 100.00 4,897 
NSS 4.96 . 
8.71 0.7 90.56 — 100.00 2,439,235 
West Bengal NS 6.58 9.7 90.37 0.34 100.00 4,492 
———— T 


* See notes on p- 174. 
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TABLE A.6. PERCENTAGE DISTRIBUTION OF URBAN POPULATION BY “ECONOMIC 
STATUS": CENSUS OF 1951 AND NATIONAL SAMPLE SURVEY (9th Round 1955) 


s NED's not tota Inumber of 
recorded sample 
persons 
(1) ` (2) (3) (4) (5) (6) (7) (8) 
(c) persons 
Andhra* census 26.39 4.43 69.18 — 100.00 3,188,068 
NSS 30.85 8.93 60.11 0.11 100.00 3,195 
Assam census 32.31 3.19 64.50 = 100.00 414,418 
NSS 25.07 13.21 61.66 0.06 100.00 900 
Bihar census 29.27 3.55 67.18 = 100.00 2,695,990 
NSS 30.61 7.09 62.28 0.02 100.00 3,068 
Bombay census 32.01 5.81 62.18 = 100.00 — 11,170,340 
NSS 30.32 6.52 62.95 0.21 100.00 13,410 
Madhya Pradesh census 28.29 8.41 62.30 — 100.00 2,877,339 
NSS 29.70 6.51 63.76 0.03 100.00 3,050 
Madras* census 26.21 3.43 70.36 — 100.00 7,995,666 
NSS 27.77 5.92 66.21 0.10 100.00 10,490 
Ori 5 J 
rissa — 31.98 5.29 62.73 = 100.00 594,070 
NSS 31.93 5.05 63.02 = 100.00 599 
Punjab census 26.7 £ 
j iem jt 1 Mie 67.60 — 100.00 — 2,355,096 
i 7 70.17 0.23 100.00 2,946 
Uttar Pradesh census 30.61 
Sus Pip bipes 66.03 — 100.00 8,625,699 
9. 15 66.32 0.05 100.00 10,823 
West Bengal census 39.65 ile 
oi g a i E 1 s 59.14 — 100.00 6,153,203 
. uf 61.78 0.19 100.00 1,072 


Source: Consus; Census of India 1951, 


Vol, T, Part TT C, Economic Tables 
tion), Tablo B-I, pp, 26-29, 38.39. 


(Rural and Urban Popula- 
NSS ; Indian Statistical Institute, National Sample Survey : No 1 
: pd * 16, Report on p d 
Unemployment (May-November 1955), Delhi, 1959, Table 4 (4), P. 185, on Employment an 


General Note: “Economie Status” (or * 
1951 to denote the return of each individual as ( 
(ED); (c) a non-earning dependent (NED). 


Household Economic Status”) ig used in the Census of 


aja self-supporting Person (SSP) ; (b) an earning dependent 


The National Samplo Survey used three very similar c. 


ategories : (a) 
dents ; (c) non-earning dependents. 


earners; (b) earning depen- 

*The figures taken from the Census for Andhra refer to the 
divisions of tho former Madras State. T 
Chittoor, although a part of Andhra has been ineluded in S since it was treated in 
the Census ag part of the “South Madras” division. | 


174 


A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A.7. PERCENTAGE OF RURAL AND URBAN POPULATION IN WORKING-AGE 
GROUP (15-64) COMPARED WITH PERCENTAGES RETURNED AS SELF-SUPPORTING AND 
EARNING DEPENDENTS IN CENSUS OF 1951 AND NATIONAL SAMPLE SURVEY 
(9th Round 1955) FOR PART A STATES BEFORE 1956 REORGANIZATION 


States item source males females persons 
A rural urban rural urban rural urban 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 
Percentages census 
in working sample 60.55 61.49 60.38 61.37 60.46 61.43 
ages 
Andhra* Percentages census 49.71 50.06 17.98 11.38 33.9. 
of SSP's-- e apres 
ED's 
Percentages 
of Earners ) 
, +ED’s N88 67.42  — 55.82 40.92 20.05 — 84.90 ^ — 39.78 
Pereentages census 
in working sample 55.19 66.02 55.53 54.31 54.41 61.33 
agos 
Assam. Percentages 
of SSPs’ + 
ED's census 54.00 53.93 31.68 8.54 43.49 35.50 
Percentages 
of Earners 
-FED's NSS 60.81 49.65 31.46 25,59 46.57 38.28 
Poreentages census 
in working sample 55.94 61.14 56.73 54.04 56.33 58.16 
ages 
Bihar Percentages 
of SSP’s-+ 
ED’s census 50.06 47.93 21.68 14.92 35.86 32.82 
Porcentages 
of Earnors 
—— -HED's i NSS 55.81 56.19 22.03 15.77 38.67 37.70 — 
Porcontages census " - 
in working sample 55.83 65.05 56.89 59.32 56.35 62.47 
f agos 
Bombay FOU anes 
of SSP's4- m " 
ED's census 53.74 56.97 36.27 14.40 45.06 37.82 
Percentages 
KE m 59.16 — 55.01 43,27 16.86 — 60.9 36.84 
Porcontages census 59.25 FS 
in working sample 57.96 8a 58,38 ind 58.18 iso) 
ages 
Madhya Percentages 
pas cet an tt un 52.14 18.58 58.62 36.70 
Percentages 
«Ds ^ NSS go.cg — 5216 5191 — 19.12 5721 — 36.2 
Percentages census 7 .95 5 
porvorking sample 59.80 62.97 60.61 61.95 60.21 62.47 
ages 
Madras* P tages i 5 
| adras’ P E census 45.36 48.52 14.43 10.54 29.72 29.64 
XD's 
i Percentages » 7 52 39.39 15.60 50. P 
" of Earners + NSS 61.76 52:51 P BO 95x69 
BD's NSS — - E " 


* See notes on p. 176. 
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TABLE A.j. PERCENTAGE OF RUAL AND URBAN POPULATION IN WORKING-AGE 
GROUP (15-64) COMPARED WITH PERCENTAGES RETURNED AS SELF-SUPPORTING 
AND EARNING DEPENDENTS IN CENSUS OF 1951 AND NATIONAL SAMPLE SURVEY 
(9th Round 1955) FOR PART A STATES BEFORE 1956REORGANISATION—(concluded) 


States item source males females persons 
rural urban rural urban rural urban 
a) (2) (3) (4) (3) (6) (7) (8) (9) 

Percentages census 
in working ^ sample 58.92 61.04 59.75 57.37 59.34 59.34 
ages 

Orissa Percentages 
of SSP'.-- 
ED's census 57.24 57.17 19.78 14.67 38.25 37.27 
Percentages 
of Earners Á 
+ED’s NSS 62.03 56.44 38.74 20.11 50.69 36.98 
Percentages census 
in working sample 54.23 58.09 53.56 52.52 53.92 55.70 
ages 

Punjab Percentages 
of SSP’s+ * 
ED's census 57.92 53.57 22.53 6.39 41.02 32.40 
Percentages 
of Earners 
-+ED’s NSS 56.59 49.92 9.28 8.84 34.45 29.60 
Percentages census É 
in working samplo 58.28 62.03 51.60 58.22 57.96 60.32 
ages 

Uttar Percentages 

Pradesh of SSP's4- 
ED's census 59.57 55.64 20-7979 5.54 43.80 33.97 
Percentages " : 
of Earners 
+ED’s NSS 58.27 54.40 32.41 8.71 40.95 33.63 
Percentages census J 
E sample 60.89 71.93 59.€1 60.74 60.28 67.60 
ages 2 4 

West Bengal Percentages 

: of SSP's-L 

ED's census 52.18 61.49 11.80 9.44 32.64 40.86 
Percentages 
of Earners 
+ED’s NSS 58.83 60.17 16.55 9.29 37.33 38.03 


Source. Census Sample: Census of India, 1951, Vol, T. r 3 ] 
pp. 186-187, 192-201, 208-209, 214.223 ; based on 10% cme II-A, Demegraphie Tables, Tablo C-ITI 

Census: Consus of India 1951, Vol. I, Part IT-C, Economic Tabi 
Table B-II, pp. 2-5, 14-15, 26-29, 38-39. 

National Sample Survey: No. 16, Employment and Unemplo 
1959, Tables 2(2) and 4(4), pp. 125 and 185. 

Andhra* and Madras*: The figures takon from the Census for Andhra refer to the “North 
Madras” and “Madras Deccan” divisions of the former Madras State. The lattor divisoion includes the 
patke Bellary district. Chittoor, although a part of Andhra. bas beon included in the figures for Madras 
since it was treated in the Census as part of the South Madras" Division. 

Bolf-supporting persons (SSP's) and Earning dependents (ED's) were the two classifications used in 
the Oensus of 1951 to denote persons with occupation cr income, as distinguished from tho: 


dependent on others. The equivalent terms employe] in the National 
Earning Dependents, 


les, (Rural and Urban Population), 


yment (May-November 1955), Delhi, 


se completely 
Sample Survey are Earners and 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A.S. PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 
AGRICULTURE AND OTHER OCCUPATIONS, CENSUS OF 1951 


oe a M 


States all percen- SSP's owner tenant culti- all Tent 
> a males tage +ED’s culti- culti- vating other recei- 
divisions (000) occupied (000; vators vators labour- occu- vers 
ers pations 
(a) males 
Andhra 
Coastal- 7,212 50.8 3,663 33.4 Tok 26.1 32.2 B 
Andhra 
TTelengana 6,415 60.2 3,861* 31.6 un 23.0 37.5 0.7 
Rayalascoma 2,572 46.9 1,207 42.8 4.8 14.8 40.0 1.6. 
Assam 
Valloy 4,179 54.0 2,256 48.0 13.9 3.0 34.7 (0.4 
Hills 633 54.2 343 71.4 3.8 3.5 20.7 0.6 
Manipur 284 53.2 151 76.6 9.9 — 19.9 2.6 
Tripura 336 55.4 186 52.1 8.6 8.6 29.6 T 
Bihar 
lad 5 2 
North Bihar 9,001 49.9 4,493 48 11.9 2 cas 0.7 
South Bihar 5,689 46.9 2,669 47.0 7.6 21.5 3.0 0.9 
Chhota Nagpur 5,534- 52.9 2,930 67.6 26.9 9.2 20.2 0.3 
Gujarat 
5 2. . 
Gujarat 5,885 53.1 3,125 37.5 8.8 12.6 40.0 1.0 
53.5 1,120 32.1 7.8 8.1 50.6 1.3 
Saurashtia 2,094 53.5 7 E 8.6 6.6 5653 E 
Kutch 273 55.3 151 26.5 . 
Kerala se 
> 
Travancore- 2208 20.4 6.4 22.3 50.4 0.5 
Cochin 4,021 49. ig 5 
5 1.476 6.4 18.3 20.0 4.1 1.2 
Malabar 3,319 44.5 z 
Madhya Pradesh 515 48.0 17.5 5.4 28.0 1 
Gwalior 910 oe (m 38.9 9.1 16.4 35.2 0 
Malwa 2,385 BT. E: E 
Dhar-Jhabua- 56.5 474 54.4 7.8 V 20.5 0.2 
Nimar 839 eid 248 33.5 6.8 20.6 9.1 2.0 
Bhopal Hos ei ion” 3 3.9 26.6 — 3L6 0.8 
Jabalpur-Sagar 2,784 EE 3.305 51.6 2.6 25.7 19.7 0.4 
Okhattisgar 5,056 Obs p 58.9 5.8 19.1 15.6 0.6 
Bundelkhand 1.833 59.1 1,08 i 
Madras 4 7,104 34.4 7.7 17.0 39.8 gd 
Tamilnad 15,815 46. , 
Maharashtra oi. - 
Groater 0.1 0.1 0.1 i 49 
1,204 
Bombay 1,779 ee 1,197 25.3 98.7 7.8 38.1 0.7 
Konkan 2,274 52.6 3,350 46.8 4.1 14.8 33.4 0.9 
53.3 G : 
Doremi pit n calculated not on the total occupied population of 3,861 
na havo poe cupatiot of 164 male earning dependents 


gos for Teleng* ins of own o6 


; *The percenta 
o of 3,697 male: 


Í males but on 2 figur 
were missing: T 
; 23 


s since the retur 
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TABLE A.8. PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 
AGRICULTURE AND OTHER OCCUPATIONS, CENSUS OF 1951—(continued) 


——————————————————————————————————— 


States all percen- SSP's owner tenant culti- all rent 
males tage +ED’s culti- culti- vating other recei- 
divisions (000) occupied (000) vators vators labour- occu- vers 
ers pations 
Maharashtra. (contd.) 
Berar- 

Nagpur 2,822 62.0 1,747 20.6 5.6 41.7 31.1 1.0 

Marathwada 3,016 58.4 1,761* 38.4 5.3 28.7 26.0 1.6 
Mysore 

Mysore Stato ^ 4,657 47.7 2,223 50.1 5.1 8.0 35.0 1.2 

Coorg 125 55.2 69 21.7 7.5 11.6 50.5 2.9 

North : 

Karnatek 2,392 55.4 1,326 40.5 11.0 18.8 28.3 1.4 

Orissa 

Coastal 3,271 56.3 1,842 46.5 7.8 14.1 30.5 1.1 

Inland 3,972 88.0 2,304 55.3 4.0 17.4 22.9 4 
Punjab 

Punjab . 

Plain 6,139 56.1 3,444 33.6 15.8 10.0 39.0 1.9 
Patiala 1,895 59.7 1,131 47.9 11.4 10.2 28.5 2.0 
Punjab Hills 509 61.3 312 63.8 8.0 1.9 dba 1.0 
Dolhi 987 58.9 581 5.8 0.7 "s xp i 
Himachal 580 67.2 390 79.0 TG 1.8 18 uis 

. * m 
Rajasthan 
Jaipur-Alwar 3,448 62.1 2,140 43.1 20.6 4.4 9 
Ajmer 360 60.8 219 32.9 3.6 i 910 Ost 
Jodhpur- . BaD L 
Bikaner 2,416 58.2 1,406 24.0 41 
. 3 
Mewar 1,062 60.2 639 65.4 6.1 ae 30.1 HM 
Kotah-Bundi 1,036 62.4 646 56.5 2.9 E : "a. dye 
Uttar Pradesh 3 . 
Kumaon- 
Garbwal 1,284 58.5 751 65.8 4 
. sii. 
East U.P. 9,037 58.3 5,268 67.3 6.4 E eu m 
Oudh 8,451 59.5 5,030 61.2 jd iw s 0.3 
West U.P. 12,312 59.1 7,274 56.6 3.6 - pa 26.9 0.8 
South U.P. 2,015 59.9 1,207 54.2 6.8 ine bap "p 
£ . 1 " 
West Bengal 
Darjeeling- 
Duars 1,102 54.2 597 23.3 20.6 
. . 4. 
Wost Bengal — 12,243 54.8 6,712 23.5 9.3 15.5 es 
Plain i Se in 
Chandernagore 28 55. 16 — - A" 93 4 
Sikkim 72 à 6l 44 523 aso L3 is : 


"The percentages for Marathwada have been calculated not on the total occupied populati £1,761 
ion of 1, 


males but on a figure of 1,528 males since the returns of own occupation of 233 male e 


were missing. 


Scurce :Consus of India 1951, Vol. I, Part II-B, Economic Tables, pp. 9-14, 26-40, 90. 190. 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


TABLE A.8. PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 
AGRICULTURE AND OTHER OCCUPATIONS, CENSUS OF 1951— (continued) 


States all percen- SSP's owner tonant culti- all rent 
livisi females tage -FED's culti- culti- vating other recei- 
SUNISIODS (000) occupied (000) vators vators labour- occu- vers 
ers pations 
(b) females 
Andhra 
Coastal Andhra 7,221 16.7 1,209 19.2 8.1 48.2 26.1 3.4 
Tolongana 6,294 30.9 1,942* 12.4 1.9 62.8 21.6 1.2 
Rayalaseoma 2,465 17.4 428 27.6 3.0 32.2 34.1 3.0 
Assam 
Valley 3,626 28.8 1,043 37.1 9.8 3.2 49.1 0.8 
Hills 605 42.8 259 78.8 3.9 5.4 10.8 1.1 
Manipur 294 51.0 150 39.3 5.3 E 54.0 1.8 
Tripura 303 29.7 90 53.3 T 10.0 26.7 2.2 
Bihar 
North Bihar 9,117 18.3 3,6605 42.0 11.3 35.5 10.4 0.8 
South Bihar 5,552 21.6 1,200 44.3 Tu 21.8 18.2 2.0 
Chhota Nagpur 5,333 26.0 1,385 68.0 3.5 14.7 13.2 0.6 
Gujarat à Pa 
Gujarat 5,512 29.4 1,619 37.7 7.3 30.8 22.3 f 
Saurashtra 2,043 29.7 607 30.0 6.8 29.8 32.1 1.0 
Kutch 295 30.8 91 19 5.5 23.1 51.6 — 
Kerala 
Travancore- s 
Cochin 4,660 22.7 1,057 13.8 2.5 27.1 54.5 2.1 
4.1 
Malabar 3,500 15.3 534 5. 11.6 35.2 44.0 
Madhya Pradesh " 
Gwalior 782 11.4 89 30.7 15.9 21.6 28.4 3.4 
Malwa 2,231 23. 524 92.1 47.9 19.8 1.3 
Dhar-Jhabua- 
Nimar 808 39.5 319 45.5 8.1 33.9 11.3 19) 
9 
Bhopal 399 24.8 99 28.3 8.1 "d 1 A 
7 65. 5. i 
Jabalpur-Sagar 2,706 41.2 1,114 17.1 1.0 5 
5 2 22.7 1.3 59.1 16.2 0.7 
Chhattisgarh 5,143 54.0 2,777 2 
566 45.8 6.9 31.4 15.2 0.7 
Bundelkhand 1,742 32.5 
Madras 4 
23.1 4.0 37.1 32.3 3.5 
Tamilnad 15,410 13.2 2,039 
MEL LL ea 


have been calculate 


ges for Telengan® 
the returns © 


*The percenta; : 
9 fernales since 


females but cn & figure of 1,73 


dents were missing. 
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f own cecupation of 203 female earning depen- 
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TABLE A.8. PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 
AGRICULTURE AND OTHER OCCUPATIONS, CENSUS OF 1951-—(continued) 


Staves all percen- SSP's owner  .tenant culti- all ` ront 
females tage +ED’s culti: - culti- vating other recoi- 
divisions (0^0) occupied (000) vators vators labour- ocen- vere 
ers pations 
Meoharashira 
Greater 
Bombay 1,060 11.3 120 — — — 91.5 2.5 
Konkan 2,882 34.9 832 28.5 31.7 16.3 22.5 1.0 
Deccan 5,081 30.8 1,870 47.9 4.0 30.6 15.9 1.6 
Berar-Nagpur 2,735 42.6 1,164 4.9 0.8 83.2 10.0 TE 
Marathwada 2,930 32.7 957* 14.3 2.9 63.9 16.9 2.0 
Mysore 
Mysore State 4,418 10.0 444 30.9 4.1 20.0 37.4 7.7 
Coorg 104 22.1 23 8.7 4.3 13.0 56.5 17.4 
North Karnatak 2,306 32.5 749 35.9 10.0 35.6 16.3 2.3 
Orissa. 
Coastal 3,402 14.5 494 26.9 4.1 16.6 49.4 3.0 
Inland 4,001 23.9 956 31.0 2.5 21.8 37.6 1.0 
Punjab 
Punjab Plain 5,278 17.4 920 35.5 12.4 19.6 28.8 3.7 
Patiala 1,599 14.4 230 53.0 11.3 12.6 20.4 2.6 
Punjab Hills 464 43.7 203 46.8 24.6 8.4 17.7 2.5 
Delhi 758 7.7 58 13.8 — 10.3 70.7 5.2 
Himachal 530 51.1 271 81.2 5.2 3.7 9.6 0.3 
Rajasthan 
Taipur-Alwar 3,137 40.7 1,279 48.0 24.8 12.9 25.7 1.5 
Ajmer 333 36.6 122 32.0 2.4 34.4 28.7 2.5 
Jodhpur-Bikaner 2,188 33.5 734 24.1 48.8 6.8 19. 5 0.8 
Mewar |o 108 44.4 458 68.1 4.4 8.1 17.0 1.8 
Rotah-Bundi 972 42.2 410 57.3 2.2 19.0 19.3 2.2 
Uttar Pradesh 
Kumaon- 

Garhwal 1,238 50.7 628 88.2 5.1 1.0 5.7 -— 
East U.P. 8,850 35.3 3,125 65.4 6.5 12.1 15.3 0.7 
Oudh 7,679 27.8 3,132 64.6 6.1 10.2 18.0 1 1 
West U.P. 10,458 g.t 699 37.5 2.0 4.4 49.6 6.4 
South U.P. 1,891 38.3 724 53.9 6.8 19.1 18.8 1.8 nE 

West Bengal | 
Darjeeling-Duars 929 18.5 172 9.3 6.4 — 2.9 19.7 1.7 
West Bengal 

Plain 10,536 10.7 1,123 18.3 6.3 19.9 54.4 1.0 
Chandernagore 22 9.0 2 = = = 100.0 — 
Sikkim 66 53.0 35 11.4 8.6 74.8 2.9 2.8 

"Tho percentages for Marathwada havo been calculated not on the 


total occupied Populaticn of 957 


females but on a figure of 575 females since the returns of own occupation of 382 female earning dependents 
i 8 


wero missing. 


Source: Census of India 1951, Vol. I, Part II-B, Economic Tables, pp, 2-14, 26-40, 90-120, 
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A REGIONAL ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 


TABLE A.8. 
OTHER OCCUPATIONS, CENSUS OF 1951— (continued) 


AGRICULTURE 


SSP's owner _ tenant culti- all rent 


States all percen- 
4 persons tage -FED's culti- ~- culti- vating other recel- 
divisions (000) occupied (000) vators vators labour- occu- vers 
ers pations 
(c) persons 
Andhra 
Coastal Andhra 14,433 33.8 4,872 29.9 6.1 31.5 30.7 1.8 
Tolengan& 12,709 45.7 5,803* 25.5 5.4 35.7 32.4 0.9 
Rayalaseoma 5,038 32.4 1,034 38.8 4.3 19.4 35.0 2.0. 
Assam 
Valloy 7,805 42.3 3,299 44.5 12.6 2: 39.3 0.5 
Hills 1,238 48.6 602 74.6 3.8 4.3 16.5 0.8 
Manipur 578 52.1 301 53.5 7.6 = 36.9 2.0 
Tripura 639 43.2 276 52.5 8.3 9.1 28.6 1.5 
Bihar 
North Bihar 18,118 34.0 6,158 44.5 11.8 31.6 11.4 9.7 
South Bihar 11,241 34.4 3,80€ 46.2 1.6 93.4 21.8 1.3 
Chhot& 
Nagpur 10,866 39.7 4,315 67.8 3.0 10.9 17.9 0.4 
Gujarat 
Gujarat 11,397 41.6 4,144. 37.6 8.3 18.8 34.0 1.3 
Saurashtra 4,137 41.7 1,727 31.5 7.4 15.9 44.0 1.2 
Kutch 568 42.6 242 24.0 TA 12.8 54.0 — 1.2 
Kerala 
'Travancore- A i 
Cochin. 9,280 36.2 3,353 18.3 5.1 23.9 51.7 0 
Malabar 6,819 29.5 2,009 5.9 16.6 24.1 51.4 2.0 
Madhya Pradesh " 
Gwalior 1,692 35.5 603 45.5 17.2 7.8 28.0 15 
Malwa 4,616 40.9 - 1,886 - 34.2 9.0 25.1 30.9 0.8. 
Dhar-Jhabua- 
Nimar 1,047 48.1 793 50.8 1.9 23.8 16.8 0.6 
Bhopal 836 41.4 347 32.0 7.2 25.6 33.1 2.0 
f; z ie 
Jabalpur-Sagar 5,490 51.8 2,843 29.3 A d i 1 z * c 
Chhattisgarh 10,199 59.6 6,082 38.4 2. a e 2 d " 
Bundelkhand 3,575 46.2 1,650 54.5 6.1 23. 5.5 f 
Madras 
Tamilnad 30,726 29.8 9,143 31.9 6.9 21.5 38.1 1.7 
Maharashtra 
Croater Bombay 2,839 46.6 1,324 0.1 0.1 0.1 99.4 0.4 
Konkan 4,657 43.5 2,028 26.6 20.0 11.0 31.7 0.8 
Teast 12,305 42.2 5,221 47.2 4.1 20.5 27.1 ; MET 


wTho percentages for Telengana have been calculated not on the total occupied population of 5,803 
persons at ona figure of 5,436 persons gince the revurns of own occupation of 367 earning dependents were 
missing. 
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TABLE A.8. PERCENTAGE DISTRIBUTION OF OCCUPIED POPULATION IN 
AGRICULTURE AND OTHER OCCUPATIONS, CENSUS OF 1951—(coneluded) 


States all percen- SSP's owner tenant culti- all rent 
persona tage +ED’s culti- culti- vating other recei- 
divisions (000) occupied (000) vators vators labour- occu- vers 
ers pations 


Maharashtra (contd.) 


Berar-Nagpur 5,558 52.4 2,911 14.4 oi 58.3 22.6 1.0 
Marathwada 5,946 45.7 2,718* 31.1 4.6 38.5 23.5 1.5 
Mysore 
Mysore State — 9,075 29.4 2,687 46.9 4.9 10.0 35.0 2.2 
Coorg 229 40.2 92 18.5 6.5 12.0 56.5 6.5 
North 
Karnatal 4,008 44.9 2,075 38.8 10.7 24.9 23.9 14 
Orissa 
Coastal 6,073 35.0 2,336 42.3 7.0 14.6 24.5 1.6 
Inland 7,973 40.9 3,260 48.2 3.5 20.5 27.9 0.6 
Punjab 
Punjab Plain — 11,417 38.2 4,364 34.1 14.8 12.0 36.8 2.3 
Patiala — 3,404 39.0 1,361 48.8 11.4 10.6 27.1 2.1 
Punjab Hills 973 52.9 515 57.1 14.6 4.5 22.3 1.5 
Delhi 1,745 36.6 639 6.6 0.6 2.8 90.1 0.5 
Himachal 1,110 59.5 661 79.9 6.6 2.6 10.4 0.5 
Rajasthan 
Jaipur-Alwar 6,585 51.9 3,416 42.9 21.1 7.0 27.9 1.1 
jmer 693 49.2 341 32.5 x ; 
s 2.5 3.2 17.6 44.9 1.8 
Bikaner 4,604 46.5 2,139 24.1 43.9 4 2 0.7 
Mewar 2,093 52.4 1,097 66.5 5.4 Hr 24 0.8 
Kotah-Bundi 2,008 52.6 1,056 56.8 2.6 13.0 25.8 1.8 
Uttar Pradesh 
Kumaon- 
Garhwal 2,522 54.7 1,379 76.0 4.8 1 
; i t . . j 0.1 
East U.P. 17,887 46.0 8,393 66.5 6.5 9.3 We 0.5 
Oudk 16,130 44.4 7,162 62.9 5.8 0.9 24.9 0.9 
West U.P. 22,771 35.0 7,973 54.9 3.5 5.8 34.6 1.3 
South U.P. 3,906 49.4 1,931 54.1 6.8 14.4 23.7 1.0 
West Bengal 
Darjeeling- 
Duars 2,031 37.9 769 20.2 17.4 
West Bengal j idi eid s 
Plain 22,779 34.4 7,835 22.8 8.9 
Chandernagore 50 35.0 17 — — j^ a ` i P. 3 
Sikkim 138 57.2 75 34.9 6.3 48.1 10.1 1.3 


*Tho perceatage for Marathwada have been calculated not on the total ocou 
persons but on e figure of 2,115 persons since the returns of own occupation of 6 
missing. 


pied population of 2,718 
03 earning dependents were 


Source: UOensus of India, 1951, Vol. I, Part II-B, Economic Tables, pp. 9-14, 26-40, 90-120. 


Definitions : Percentage occupied: Number of self-supporting Persons aad earning dependents. 
Owner cultivators: Solf-supporting persons in Class T, plus earning dependents with own occupation in 
Class T, plus rent receivers with subsidiary occupation in Class T. Tenant cultivators: Solf-supporting 
persons in Class IT, plus earning dependents with own occupation in Class IT, plus rent receivers with subsi- 
diary occupation in Olass Il. Cultivating labourers: Self-supporting persons in Class TIT, plus earning 
dependents with own occupation in Class III, plus rent receivers with subsidiary occupation in Class III. 
All other occupations : Self-supporting persons in Classes V, VI, VIT, and VIII; plus earning dependents 
with own occupation in these classes plus rent receivers with subsidiary occupations in the 


receivers: Self-supporting persons in Class IV with no snbsidia 
with own occupation in Class IV. 


se classes. Rent 
ry occupation plus earning dependents 
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ANALYSIS OF CENSUS AND SAMPLE SURVEY DATA 


A REGIONAL 


*1961 JO SV + 
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TABLE A.12. PROPORTION OF CULTIVATING CLASSES (FAMILIES) TO ALL CLASSES 
(FAMILIES), RURAL POPULATION, 75 DISTRICTS, CENSUS OF 1951, AND 
. RURAL CREDIT SURVEY 1951-1952 


—_Ř ÉL 


census rural credit survey 

States 2 me 

and cultivating owners cultivating 

divisions distriets and tenants, and families 
their dependents 

Andhra 
Coastal Andhra West Godavari 46.4 48.2 
Telengana Mahbubnagar 54.0 56.6 
Nizamabad 59.8 81.1 
Rayalaseema Cuddapah 55.3 78.3 
Kurnool 51.0 70.3 

Assam 

Assam Valley Cachar 59.3 72.5 
^ ^ Kamrup 81.4 71.4 

: Lakhimpur 56.7 66.2 

Tripura . Tripura 72.8 72.9 

Bihar á 
North Bihar Monghyr North 53.8 52.7 
South Bihar Bhagalpur 59.6 73.4 
Chhota Nagpur Hazaribagh | 82.5 81.3 

Palamau 

Gujarat 74.0 79.8 

Gujarat Ahmedabad 52.0 54.1 
Broach 58.2 56.7 
Saurashtra Sorath it 62.5 07.6 

. 

Kerala - - " 
Travancore-Cochin Quilon © 41.7 69.7 
Malabar f Malabar 29.2 83.3 

Madhya Pradesh P 
Malwa Bhivpur 73.6 ^ 83.6 

Shajapur 64.0 66.5 
Bhilsa, , 57.0 58.3 
Dhar-Jhabua-Nimar — Jhabua 87.7 95.7 
Bhopal Raisen J 50.2 57.5 
Jabalpur-Sagar Sagar 56.2 71.7 
Chhattisgarh Bilaspur 76.2 86.9 
Durg 65.4 82.1 
Bundelkhand Rewa 68.1 65.3 
Satna 67.0 75.4 

Madras E 

Tamilnad Coimbatore 41.4 43.8 
Chingleput 49.5 63.9 
Ramnad 64,1 y 82.8 

Maharashtra 

poss Ratnagiri 70.1 15.9 
ecean West Khandesh 65.7 60.5 
Poona 72.7 66.3 
Kolhapur 79.7 85.9 
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TABLE A.12. PRPPORTION OF CULTIVATING CLASSES ( 
RURAL POPULATION, 75 DISTRICTS, 


(FAMILIES), 
RURAL CREDIT SURVEY 1951-1952— (continued) 


FAMILIES) TO: ALL CLASSES 
CENSUS OF 1951, AND 


— 


rural credit survey 


census 
States —————————- ee 
and cultivaving owners cultivating 
divisions districts and tenants, and families 
their dependents 
Berar-Nagpur Akola 43.3 46.3 
Nagpur 45.8 51.3 
Chhattisgarh Chanda 59.3 55.9 
Marathwada Parbhani 55.2 50.0 
Osmanabad 57.8 55.5 
Mysore 
Mysore Bangalore 70.6 78.7 
Hassan 82.8 76.7 
North Karnatak Bijapur 57.4 68.9 
Orissa 
Coastal Orissa Puri 66.6 62.0 
Inland Orissa Sambalpur 66.4 67.3 
Koraput 69.0 41.0 
Punjab 
Punjab Plain Hoshiarpur 63.8 56.5 
Jullunder 48.2 21.0 
Hissar 81.9 72.8 
Patiala Bhatinda 70.8 64.3 
Mohindergarb 82.9 n 88.7 
Himachal Sirmoor 91.7 83.5 
Rajasthan 1 
Jaipur-Alwar Jaipur 08.4 73.9 
Sawaimadhopur 77.6 85.1 
Jodhpur-Bikaner Churu 95.6 89.4 
Barmer 80.9 92.4 
Mowar Sirohi 50.0 69.2 
Kotah-Bundi Chittorgarh 81.3 69.7 
Uttar Pradesh R iS 
Kumaon-Garhwal Nainital 76.6 "i s 1 
East U.P. Deoria 89.6 | 
Jaunpur 78.1 75.8 
Balia | 67.1 77.7 
Oudh Kanpur 74.7 75.1 
Sitapur 85.0 83.5 
91. 
Sultanpur As 80 > 
West U.F. Meerut PA à "e a 
um i 69.2 74.4 
Sida = za 
South U.P. HRS 65.6 64.4 
Mirzapur 
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TABLE A.12. PROPORTION OF CULTIVATING CLASSES (FAMILIES) TO ALL CL 
(FAMILIES) RURAL POPULATION, 75 DISTRICTS, CENSUS OF 1951 AND 
RURAL CREDIT SURVEY 1951-1952 — (concluded) 


ei. ee ee 


: census rural credit survey 
States a_i =: 
anc cultivating owners cultivating 
divisions districts and tenants, and families 


their dependents 


West Bengal 


Darjeeling-Duars Jalpaiguri 50.5 85.3 
West Bengal Plain Burdwan 52.8 56.2 

Mupi . 72.3 83.2 
Malda 60.8 i 50.3 


Sources : Census of India, 1951, Vol. I, Part IT.A, Demographic Tables, pp. 365-388, 
All-India Rural Credit Survey : Vol. II, The Technical Report, 1956, pp. 240-241 


villages for each of 75 selected districts, 
"x 


Paper received : September, 1959. 
Revised : April, 1960, 
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A PROPERTY OF THE PARETO DISTRIBUTION 


By N. BHATTACHARYA 
Indian Statistical Institute 


SUMMAR Y. Suppose we have an income distribution over the ran; ^ 
suppose we consider truncated forms of this distribution over (xı, 00) where jo ES Ex feu Od 
the concentration curve (and the concentration coefficient) for this truncat ms W 2 a8 proved! that 
pendent of 2j if and only if the income distribution has the Pareto form a o 
Consider a Pareto distribution of income (x) over (xy, oo). (Th 
j; E a 2 Mp E er 
may not be a part of the distribution below 2) which does T follow the "Par i: 
equation. Then we have è ERG 
N, = Ax” a) 
where VV, is the number of persons having income > v, and A, v are paramet m" 
ia T A vaa r ers. Since 
N. = Axr”, we have the distribution “| ae ; 
zy Aa", we ha on function F(«|x > x) of the truncated distri- 
bution 
—v 
Fe|e>m)=1-(2) . (2) 


i 


The concentration curve of this distribution is the same as that of y — Lace 
" s oe. ay $ 
e time being. But the distribution function of y is given by 
Gly|u > x) = Flay |x > x) ; 
— 1—y"(yz 1). is 18) 
Since this distribution is independent of aj, the concentration curve for y and hence that 
of æ is independent of a, This proves the first part of the theorem. It follows 
that the Gini concentration coefficient (also called the Lorenz ratio) is also independent 
of the point of truncation 2. 
As regards the converse, suppose 
which possesses the 
oo) with a, > %o is given.by 
H(«)—H(x)_ 
i e (4) 


“Fele > 9) = —]1—H(a) 


is a constant for thi 


H(x) is the general form of the distribution 
function over (zo, 00) above property. The d.f. of the truncated 
distribution over (y; 


195 


SANKHYÀ: THE INDIAN JOURNAL OF STATISTICS : Serres B 
Consider the variate y — Z again. The d.f. of y corresponding to F(v|x > a) is 
1 


1—H(2j) 
Since the concentration curve for the truncated x-distribution is the same as the con- 


G(y|o > x) = for all y > 1. e (8) 


centration curve for the corresponding distribution of b. y and in virtue of the 


x 
one-to-one relationship between the distribution function of y and its concentration 
curve,* our requirement becomes that G(y|x > 2;) should be independent of x. Thus 
we get the condition that 


ed = G(y) independent of x. e (8) 


Here 1 € y < oo, and a «; « < oo. 


Assuming differentiability properties we get the frequency function of y as 
OH (xy) dH(z) 


ELA x | 
Oy dz z=21 ; 
I-HG = ie * = g(y), independent of x, zx (A) 
Now it appears that the condition that g(1) is independent of x ensures that H(x) 
is of the Pareto form. For let y—41 from above in (7). We get 
wd Hx) 
de i 
1—H(@) = g(1) = csay (c > 0). es (8) 
" " " dH(z) , c a% 
The differential equation ds; tg EG = (9) 
is one of a standard form, and the general solution is 
1—H(x) = av-^ (where a > 0) see 10) 


which is of the Pareto form. 


It has already been seen that for the Pareto distribution Wy |x > aj) is inde- 
pendent of v; for all y > 1. 

Observations. Income distributions emanating from income-tax statistics are 
generally of the truncated form (ignoring some complications), but concentration curves 
based on them are quite often used in inequality studies. If the entire distribution is of 
the Pareto form, the truncated distribution can be safely used for inferences about the 
inequality of the entire distribution. But since the Pareto curve rarely fits over the 
whole range, one should be careful to distinguish between concentration curves based 
on truncated distributions from those based on complete ones. [It would be interest. 
ing to investigate the effect of truncation on the concentration curve, for instance 
when the complete distribution is lognormal.] What is more important is that let: 
Y, the points of 
truncation should be made equal in the real income sense, because differences in the 
point of truncation may lead to fictitious differences in inequality. 


truncated distributions of different years are compared for inequalit; 


Paper received : February, 1963. 
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HYPERGEOMETRIC FUNCTION 
By P. €. CONSUL 
Faculty of Science, University of Libya, Tripoli, Libya 


SUMMARY. The paper gives an explicit account of a i 
pes da z "P es ds function F(a, b; c; x) for values of a, de ok eto Rapt 
g their accuracy and for interpolating the function for intermediate val e 
author has tabulated the values of the function upto seven significant fi ore ME E E 
wae, 90; b—c—1, e, c+ 1; c— 1, 2, 3; and x=.01, .02, ..., .09, .1, .2, .3. T bg iso uem 
5. 015.25 sdiness32 dew oes: 


1l. INTRODUCTION 
The hypergeometric function F(a, b; c; x) is defined by the series 
a(a--1)b(b-E1) ..., 
dc l).L2 xa... con OR 


which is absolutely and uniformly convergent if |x| <1, divergent when |x! > 1 


and is absolutely convergent when |v] = 1 if R(c 
; à —a—b) > 0. Macrobert (195 
Whittaker (1927), and Watson (1918), have discussed the analytical ee 


this function which satisfies the differential equation 


F(a, b; c; £) = 1+ xa 
Cc. 


yx Ge A j dF 
a(1—2a) X dà | fo—(a-+b-+ 1)2} LT abxF = 0. „e (1.2) 


Many other differential equations constituting an important class in them- 
selves are soluble by means of the hypergeometric function F, and have been discussed 
by Bailey (1935). The solution of many problems of engineering and physics " à 1 
upon such differential equations. 

Numerous attempts have, so far, been made to tabulate the values of this 
w scattered values exist but it appears that no elaborate method is 

We have given a systematic method, based on a number of NES 
ations, for the tabulation of the values of the hypergeometric function. The 
method is very simple though quite laborious. The method has been utilised to tabu- 
late the values of the function upto seven significant figures over a range a = 3,1, 
t B By dns 30; b= c—1, 6, ctl c — 1, 2,8; and v = .01, .02, .03, ..., .09, A 3, 
.,,:9,:98. "We have given methods for the extension of these tables to a larger men 
A method has also been given by which the accuracy of the tables can be easily tested. 
Attempts have licate the interpolation formulae, for the different 


also been made to ind 
tables, which enable us to obtain the values of the function for intermediate values 
of a, b, c, and a. 


function and a fe 


rence rel 


2. IMPORTANCE IN STATISTICS 
etric function is of very great practical importance to a statis- 
an and an engineer. The importance of this function 
ed by Pearson (1895, 1924), Camp (1925), and Roma- 


d the hypergeometric distribution and its different 


The hypergeom 
tician, an applied mathematici 
atistics was first illustrat 


in st 
n they obtaine 


novsky (1925) whe 
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moments. Pearson (1924) also proved that the moments of the distribution of 
covariance in a normal case are obtained as infinite series which are expressible in 
terms of hypergeometric functions. Later, Wishart (1929) established that the 
evaluation of the variance of a bivariate normal population depends upon the values 
of this function. 


While considering the general sampling distribution of multiple correlation 
coefficient, Fisher (1928) obtained the complicated distribution in the hypergeometric 
form. He considered its particular cases but they were also of the same form. He 
also proved that even the moments and the probability integrals of the distribution 
were in terms of hypergeometric functions. 


Rao (1949) has shown that the exact distribution of DZ , ,—D?, the differences 
between two D?'s based on (p-+-q) and p characters, is in the form of a hypergeometric 
series. Since the tabulated values of the function did not exist, he obtained, subse- 
quently, a number of approximations to the exact distribution, 


H 
3. CONSTRUCTION OF THE TABLES 


The following tables given in the Appendix have been computed for 


Bevor à = 4,.1,/8, 2, 8, 4, ..:, 30 
De oss a= 1,1,3,2,9, 41...,80 
B eae a= 4, 1,4, 2, 8, 4, ..., 30 
b = 4; c = 3; a= 4,1, 8, 2, 8,4, ..., 30 
jese w= 4,1, Bp 14420 
mie a= DS a= LLB, 2, 3,4, ..., 30 


and qm .01, .02,..08, ..., .09, .1,,.2, .8, ..., .9, .96. 


The values of the function have been given to seven significant figures, Tho 
tabular values when multiplied by the power of ten shown in small figures on the left, 
give the correct, values of the function upto seven sigaificant figures. Thus —— 

F(20, c;c; 0.4)— 10" x 2.735111 = 27351.11 
F(15,2;1; 0.6) = 107 x 2.188608 = 21886080 
F(26, 3:1; .07)— l0 X 4.554616 = 45.54616 
F(24,3;2; 0.05) = 109? x 3.841982 = 3841982 x 1027 
F(30,1;2; 0.8) = 10!* x 8.028642 — 8028642 x 1019, 
The actual computations of the tables, for successive values of q 


s $ > and ; 
- were carried out in three parts as given below e, 


(I) when b = c; c having all possible values, 


(II) when b = c4-1, c4-2; for partieular values of c, 


(III) when c = 6+1; for particular values of b. 
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Case (I): When b — c. The function F Oan) E 

any given value of æ such that —1 < x < +1, ES P p Ge fe 
and F(1,.¢;. ¢; x)= (1—2)3 were obtained directly from Barlow's dm wx 
significant figures. To obtain any one column, the correspondin; yu ; of Hi E 
was taken in the setting register of a calculating machine. It was M UE ete 

the corresponding value of (1—2)-!/? which gave (1—2)-9? as a product s ; ub. 
altering the setting register, the successive products were taken with "nee iE m 
(1—2)75, ... ete., which were being obtained as the products in the "et 2. : 
Thus the values of the function for each column were obtained for ate E t: 
a increasing by unity. The procedure was repeated mechanically for quM ui 


of a. 
For each particular value of c, the recur- 


Case (II): (i) When b=c+l. 
rence relation 
c.F(a, c+ 1; e: £) = a.F(a+ 1, c; c; x) +(c—a) F(a, c; ze x) (33) 


to obtain the different values of the function F(a, 2; 1; z) and 
F(a, 3; 2; x) for each value of a and x. Having already obtained the fanctional values 
for b = c, these computations were performed columnwise by the aid of a calculating 
difficulty. The division by the value of c was carried out 


was used successively 


machine without much 
orally. 

(i) When b = e+? For each particular value of c, the recurrence relation 
(c+1), F(a, ¢ 
a slight modification of (3.1), was used successively to obtain the values 
ent values of a and x. The method adopted for computation 


zE2; 0; w) = a. F(a4-1, c+1; c; #)+(ec—a+1) . F(a, c4-1; es) es. (BOD) 


which is only 
of F(a, 3; 1; æ) for differ 
r to that followed in (i) above. 


was simila 
For different values of b,( — 1, 2, 3,...) the 


Case (IIT) : When c = 54-1. 
recurrence relation 


pa1b; b41; a) = zz flos 85052) —Fla, b—1; b; a) e 1813) 


dnm suocessively- The values of the function F(a, 1; 1; x) were taken from 
alues enabled us to obtain the values of the 


Table 1 and F(a, 0; 1;2)=1. These v 
function F(a+1, l; 2; x) for successive V 


alues of a and a. 


4. FURTHER EXTENSION OF THE TABLES 


sion of the tables, given here, in Cases (II) (i) and Ii) 
s of a and x, can be done without much 
(3.1) and (3.2). The method has 


An immediate exten 
c and for the same v 
rrence relations 


for other values of alue 
labour by repeated use of the recu 


ready been explained above. 


al 
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However, if tables are required for higher values of b and lower values of c, 
thosé relations will not be useful, but the following general recurrence formula will 
enable us to tabulate the values of the function 


F(a, 52-1; c; £x) = T [a.F(a-- 1, b; c; x)+(b—a)F (a, b: c; x). se (b) 


The relations (3.1) and (3.2) are only particular cases of the above. 


Similarly, in Case (III) tables have been given for b — 1 only. They can bc 
easily extended further for different values of b, by the repeated use of the same recur- 
rence relation (3.3). However, if tables are required for higher values of c and lower 
values of b, then the following recurrence relation will be found useful 


F(a+1, b; c+1; 2) = Z (F(a, b; c; x) — F(a, b—1; c; x)]. vee (4.2) 


It may be mentioned here that while making this extension, it must be kept 
in mind that the repeated use of the recurrence relations, for higher values of b and 
c, would entail a rapid loss of accuracy. But, for values of b and c less than tei, 
the functional values obtained by this method of extension would be reliable at least 
upto five significant figures provided nine significant figures are used in the extension 
of the tables. 


In statistics, usually, we come across the hypergeometric functions for positive 
values of z only. So the tables for the negative values of z need not be computed. 
However, if need is felt, they will have to be computed exactly on the same lines as 
for the positive values of x. Separate tables for the negative values of a and b are 
not needed as we have the relations 


H +m = s ‘es —O; : $ 
F(a, b; c; x) = (1—a)-*. F ( t eB es ) (4.3) 
— fpc ra et 
= (1—a) -F( b,c Reed ) (4.4) 
= (1—2y-*-". F(c—a, c—b; c; x) (4.5) 
which enable us to convert the functions into those, which have the positive argu- 


ments. 


5. INTERPOLATION BETWEEN THE VALUES 


Since there are four variables in the function, it had to be tabulated under 
three different classes, for integral values of a, b, and c. But many times the values 
of the function are needed for values of these variables such as ; x: a 

a RR deny 


For this, a number of interpolation formulae, for the different variables and T 
iin S, 


were bried and the following three methods were found to be well suited for the pur 


pose, 
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Th z 
When b = C, the geometric mean between the values e function, for t 
a ; t É lues of the fi i or two 
wc oa values of a, gives an estimate of the functional value, correct pe xi d 
significant figures, for the correspondng mid-value of a i i * 
When 5 Ei et U „b denote the functional valu r particular values o: 
e à "ie al es for p: i x f 
c. -The estimates for the mid-values of a can be obtained from the Make 
a ce} a 


e 1 
Usciae = y sac Varsine) 3g A Usa tA Untan) (5.1) 
Sb, a+1,b,¢ tee è 


which gives an accuracy up ive signi ula obtained b 
gl an a acy pto five significant figures A imi 
ee j . A similar formula i y 
interchanging a and b, can be used to estimate the functional val OI ? He ues 
stional values, for mid-values 
owever, the followin, i W ful f ter - 
H g simpler formula was found t 
a o0. be useful for inter 
polat 


ing the functional values, for mi i 
id-values i 
, alues of c, giving accuracy upto five significant 


figures. 


EL 1 
Va,be+t me Use * AU E 3 ASUTL i (5 2) 


For intermediate values of v, New 
a, Newton’s ad ine diff 
vancing difference 
5 T formula, upt 
, upto 


second differences, can be used. 


6. ACCURACY OF THE TABLES 


After the calculation of each column the accuracy of the value 
alues of the function directly from the series, For pete em 
5 mputa- 


by evaluating the v 
we expressed each term of the series in terms of the preceeding 


tion of the values, 
one as shown below. Thus 


F(a, b; e; %) = 1+ at v+ V AES ate 


= 140,+U,4 Ust. 
(a+1)(6+1) x (a-+2)(b+2) 2 
+U. XS Ee vs (04) 


LU Ue 
rrr" Ge) 32 *' (ep3 “8 


ll 


g the value of U,, we could get the following terms by merely 


so that after obtainin, 
terms by factors whose values could be easily written 


multiplying the successive 
down, e.g. 


F(20, 3; 25 0) = 1--302-- UH U,. t TN 


and (10, 1;2;2) = LES Us. H as] Us Aes. 
re that, for fixed values of «a, b, and c, these coefficients 


It may be noted he 
en the value of « changes, they change only 


of U’s do not change. Even wh 


slightly. 
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In the computation of these tables throughout we have worked with nine 
significant figures. Since the repeated use of the recurrence relations did not pro- 
duce any discrepancy beyond the last two figures, we have given tables upto seven 
_ significant figures, which may, therefore, be taken to be correct. 
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A NOTE ON STRATIFICATION IN UNEQUAL PROBABILITY 
SAMPLING 


By DES RAJ* 


National Statistical Service of Greece 


SUMMARY. ltisshown in this note that in case of unequal probability sampling the criterion 


for stratification should be the ratio of the value of the characteristic under consideration to the size of 


the unit and that equalization of strata sizes need not necessarily be the best procedure 


1. THE PROBLEM CONSIDERED 
Suppose a universe is divided up into Lk strata and n; units are selected from 


the i-th stratum with replacement with probabilities 


Dij — vl Xi = 1,2,..., ni) Les CER) 


where X; is the size of the z-th stratum. 
It is well known that the variance of the estimate 


^ 1 D 
pes Su 
SMe 3j Pu sx MS) 
er yy xdxe UT AM 
is given by (nx ae vij (2 —R; | QNS) 
t à J “Vij 


where 


If the total sample size of n is allocated to the strata in proportion to their size, i.e. 


n, =n Xi[X 
Nu: Vis : 
we have V(Ss-pron — 4 D oxi | x —ER, at AA) 
v ij 


may be called «-proportional to distinguish it from the N- 


al probability sampling. 
o stratification is made, it is easy 


This allocation 
al allocation used in equ 


proportion 
with the situation in which n 


Comparing ib 
to see that 


X 
= by 9 
V (&unst) — V (g-pror) inj n m X(R;— R) 


MOT p(X, X) - Ry X x(R,— Ry] ss (L5) 
m 


ratum and R is the ratio of y to vin the entire universe. 


where X is the average size of a SU 


* United Nations Sampling Expert. 
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This shows that stratification with z-proportional allocation is always superior 
to no stratification. But the gains from stratification will be considerable only if the 
strata ratios E; differ considerably from each other. In fact the best stratification 
would be that for which 

Q = X(X, — K)R;— R?-- XX(R,— Ry <.. (1.6) 
is a maximum. 

If the strata are of equal size the first part of Q would be zero. For unequal 
strata, the first part is generally expected to be small with either sign. There is, 
therefore, no guarantee that strata with equal size would be necessarily the best thing 
to have. If the strata ratios R; could be made to differ more widely by making strata 
of unequal size, obviously the use of unequal strata would be more beneficial (see 
Section 2 for an example). It must, however, be pointed out that there are cert; 
practical advantages in making strata of equal size. 


ain 


2. AN EXAMPLE 

The main points stated in Section 1 will now be illustrated with the help 
of an example taken from Cochran (1953). The problem is to estimate the total popu- 
lation of 64 U.S. cities in 1930 from a sample of 16 cities selected with probabilities 
proportionate to 1920 populations. Eight strata are formed and various modes of 
stratification are tried, the sample allocation to strata being «-proportional in each 
case. Following one practice, the cities are ranked in descending order according to 
1920 populations (called x) and strata are made of equal size (as judged by «) by cutting 
the distribution thus formed at suitable points. The strata ratios have a range of 
(1.08, 1.43) and the coefficient of variation of the estimate is found to be 4.24 percent 
as compared to 4.88 percent when no stratification is made. The poor performance 
of this technique is due to the fact that the rate of increase of cities within some strata 
is highly variable. A simple modification is then introduced. Seven cities are identi- 
fied as those which have increased at a tremendous rate (and these include only one 
large city) and these are divided up into two strata. The other cities are ranked 
according to v as before and six strata made of about equal size. The coefficient 
of variation comes down to 1.72 percent, the range of strata ratios being (1.08, 2.14), 
This shows how important it is to be able to pick out units (using whatever knowledge 
available) with unusual y/z and sample them separately. It is of interest to note 
that these unusual units may not necessarily be the largest ones. Next, the cities are 
ranked according to y/z. This may not be a realistic procedure but is given here for 
purposes of comparison only. If the strata are made of equal size, the range of the 
strata ratios is (1.02, 1.69) and the relative error is found to be 2.53 percent. If, 
however, the restriction of equality of strata sizes is relaxed in order to achieve greater 
homogeneity within strata with respect to y/v, the relative error comes down to 0.66 
percent, the range of strata ratios being (0.95-2.14). 


REFERENCE 
Cocuran, W, G. (1953): Sampling Techniques, 70, John Wiley and Sons, New York, 
Paper received : June, 1962. 
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A PRELIMINARY NOTE ON THE CONSUMPTION OF 
CEREALS IN INDIA* 


By P. C. MAHALANOBIS 


Indian Statistical Institute 
INTRODUCTION 


There has been a good deal of difference of opinion about the actual level of c 
sumption of cereals in India, especially since the National Sample Survey! (NSS) ki aa 
making estimates of per capita consumption about ten years ago. The pies of ag Ma. 
consumpmcn were obtained by multiplying the total population by the per capita SI 1 
tion; and such estimates were found to be consistently much higher than the AE 
production of the Ministry of Food and Agriculture which were based essentially on dd 
so-called ‘complete enumeration’ of the area sown by patwaris (employees of the penny 
Department) at the village level. The NSS estimates based on per capita consumption 
have been consistently higher by something of the order of twenty-five per cent or more 
It is pertinent to mention that traditional estimates, based on complete enumeration. ws 
checked by sample surveys or compared with other independent estimates, have din 
inderestimation even in the U.S.A.; and a similar gap in Japan was reported in à 


similar v 
at the Tokyo Session of this Institute? 


paper presented last year (1960) 
2. Aggregate estimates of consumption based on per capita consumption involve 


the use of the estimate of total population. In India the estimate of population based on the 


Census of this year (1961) is now available; it is, therefore, possible to caleulate the aggre- 
gate consumption based on the Census figure. Very recently, the National Sample Survey 
has obtained independent estimates of production of cereals for India as a whole based on 
sample surveys, by direct physical observation of the area sown in sample plots of land, and 
estimates of yield per acre based on direct crop-cutting experiments using probability samples. 
Also, as a design of ‘inter-penetrating network of samples (IPNS) is used in the NSS, 
at least two independent estimates are available; and the difference between the two 
estimates supplies the margin of uncertainty which can be used for statistical comparisons 


in a valid manner. 
minary examination has been made of the NSS data 


3. In the present note à preli: 
on consumption of cereals in India in the 8th round (July 1954—March 1955) and the 13th 
round (September 1957-May 1958). These two rounds have been selected because there was 
a large increase in prices and especially in the price of cereals during the interval of about 
three years. Using the period of survey of the Sth round as the base (= 100), the general 
the period of survey of the 13th round; the 


index of prices? rose to 112 during 
corresponding index number of the price of cereals was 136 and that of rice 145. 


*This paper originally printed in Bulletin of the International Statistical Institute, 39, Part 4, 


is being reprinted with the kind permission of the Editor. 

1 The National Sample Survey of India was start 
in the form of successive rounds covering the whole of India. 
penetrating network of sub-samples (IPNS) has been used from th 
the survey was started in July 1961. 

2 Y. Tumura : Role of Census in Countries Conducting Various Special Surveys. Bulletin of the 


International Statistical Institute, 38, Part 2, Tokyo, 1961. 
3 Index number of wholesale prices in India (Revised Series) : Issued by the office of the Econo- 


mic Adviser to the Government of India. 


ed in 1950 and is being conducted since then 
A multi-stage stratified design with inter- 
e very beginning. The 17th round of 
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4. The comparison of prices, expenditure and consumption of cereals in these 
two rounds gives à remarkably coherent picture. Using the results of this comparative 
Study, estimates have also been made of the aggregate consumption of cereals with the help 
of the population figures based on the Census of 1961. Finally, the aggregate estimates 
of consumption have been compared, in à rough way, with completely independent estimates 
of production based on direct Sample surveys of both area sown and of yield per acre 
conducted by the NSS. 


FRACTILE GRAPHICAL ANALYSIS 


5. The method of Fractile Graphical Analysis! (FGA) has been used for the com- 
parison of the NSS consumption data. Two independent sub-samples of the data collected 
by the Central Government, called sub-samples 1 and 2, and the combined sample (obtained 
by pooling the two sub-samples) were used throughout. In each sub-sample the households 
were ranked in ascending order of the aggregate expenditure on all consumption goods and 
services in rupees? per person per 30 days; and the sample households (or rather the house- 
holds corresponding to the estimated population) were divided into twenty equal fractile 
groups of 5 per cent each. The average expenditure, the expenditure on cereals, the price 
of cereals, the consumption of cereals etc., were then calculated separately for each frac- 
tile group for each of the two sub-samples and the combined sample as a whole; these esti- 
mates are shown separately for the two sub-samples and the combined sample and for rural 
and urban areas separately for the 8th and the 13th rounds in the accompanying Tables 
lto8. The design of the sample surveys is given in Appendix 1; and Notes on 
Tables 1 to 8 in Appendix 2. 

6. A graphical analysis is particularly convenient with such material as will be 
easily appreciated from the accompanying charts. The z-axis has been used to represent 
the percentiles of ‘per capita consumer expenditure in rupees per 30 days’; this supplies 
a rough but convenient ranking order of increasing level of consumption which would also 
(especially in India) correspond approximately to an increasing level of household income, 
The y-axis represents the other variates such as aggregate consumption, expenditure on 
cereals, price of cereals, consumption of cereals, etc., as the case may be. The construction 
is simple. The value of y is plotted for each of the twenty (five-per-cent) fractile groups 
corresponding respectively to the position of each fractile group on the x-axis for the first 
sample; successive points of y are then joined by straight lines and supply the graph for sub- 
sample 1; graphs for sub-sample 2 and the combined sample are drawn in exactly the same 
way; finally the area included between the graphs for the two sub-samples is hatched to 
show the "error" (in the sense of FGA) associated with the combined graph. These FGA 
graphs, if drawn on translucent paper, can be superimposed for rapid comparison, Such 
comparisons can also be made by printing each set of 3 graphs (for two Sub-samples and 
the combined sample) in a different colour. In the accompanying charts, green has been 
used for all graphs for the 8th round rural areas and blue for the 8th round urban areas; 
in the same way, red and orange have been used for the 13th round rural and urban areas 
respectively. 


* A general account of the FGA method was given in Econometrica, Vol. 28, 2 (April 1960) and 
reprinted in Sankhya, Series A, Vol. 23, 1 (1961) with other articles on the subject, 
* One rupee = 1 shilling 6 penco or 21 US cent or one new French frane approximately, 
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COMPARISON OF CONSUMPTION DATA 


7. The great advantage of FGA is that the distribution over the whole range of 
per capita household expenditure or (approximately) household income can be appreciated 
Also, comparisons can be made for the same fractile group (0-5, 5-10, 10-15, 
etc.) between rural and urban areas or directly between the 8th and the 13th rounds irres- 
pective of the large change in prices. The area lying between the two graphs for any two 
combined samples shows the generalized difference or separation between the two combined 
samples; if this ‘separation area’ is appreciably greater than the two corresponding (hatched) 
‘error areas’ then the difference or separation may be considered to be statistically significant; 
otherwise, not. In this method each fractile group supplies the basic statistical unit or 
element for comparisons. It is also possible to make comparisons for the same per capita 
consumer expenditure in terms of money; such comparisons however, would be meaningful 
only for comparisons between rural and urban areas in the same round. 

S. Aggregate consumplion expenditure : Charts (1.1)-(1.2) (and Table 1) show the 
all consumer goods and services in rupees per person with 
is, with rising income. The expenditure in terms 
h round in rural areas; but the change in the urban 
ainty of the graph for the 8th 
(or of income) is highly 


at a glance. 


aggregate expenditure on 
increasing per capita expenditure, that 
of rupees is appreciably higher in the 13t 
area is not significant because of the large margin of uncert 


round urban areas? The distribution of household expenditure 


concentrated. 

9. Bapenditure on cereals : 
on cereals? in rupees per person per 30 days. 
e price of cereals in the 13th round; the shift 


Table 3 and Charts (1.3)-(1.4) show the expenditure 
This has naturally increased because of the 


rise in th was higher in rural areas. 


10. Price of cereals : Table 4 and Charts (3.1)-(3.2) show the data for the price of 
The price clearly increases with inereasing household expenditure 
and urban areas. The price paid for cereals was 
f change with rising household income remained 


cereals in rupees per seer.* 
or income in each round in both rural 
higher in the 13th round; but the pattern o. 
the same in the two rounds. 

11. Proportion of rice in total cereals 
cereals by higher income groups is due to the c 
consumed by them. The price of rice in Indi 


the higher the proportion of rice, 


Table 5 and Charts (5.1)-(5.2) show relevant data. 
of rice increases generally with rising household income. (It is necessary to point out, 


however, that the figures given here are all-India averages; the higher proportion of rice 
does not therefore necessarily refer to individual households but may, and, no doubt, is 
due to a large extent to rice being the staple food in certain regions Bh the country; with 
rising household income, & greater proportion of rice may also occur 1n the consumption 


in other regions as rice is usually something of a luxury in regions outside the rice area.) 
[zi : . H me n 
It is of interest to note that the increase in the proportion of rice with rising income was 
d. 


somewhat lower in the 13th roun u m 
E Tt is quite possible that gross errors have come 


: The increase in the price paid per seer of 
hange in the composition of each unit of cereals 
a is usually higher than that of other cereals; 


higher would be the total price paid per seer of cereals. 
Tt would be seen that the proportion 


suspiciously large. 
f statistical processing of 
ze, barley, small millets, jowar, 


6 The margin of uncertainty is 
in either at the stage of collection or o: 
wheat, mai 


1 Cereals include rice, à 
(pressed rice, puffed rice, etc.). 
057 Ibs. or 0.933 kg. approximately. 
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12. Price of rice in rupees per seer: Table 6 and Charts (5.3)-(5.4) give the price 
of rice in rupees per seer. It would be seen that the price of rice increased very much in 
the 13th round. This immediately explains the somewhat lower increase in the proportion 
of rice with rising income in this round, which has been noted in the previous paragraph. 


13. Percentage increase in the price of cereals and of rice : The percentage increase 
in the price of cereals and of rice is shown in Appendix 3 and Charts (3.3)-(3.4). The 
increase in the price of cereals was of the order of 40 or 50 per cent for the lower income 
groups. An increase in the price of cereals bears very heavily on the poorer people of 
India; and it is of great importance to prevent this. 


14. Consumption of cereals in seers per person per 30 days: Table 7 and Charts 
(6.1)-(6.2) and (7.1)-(7.4) show the actual per capita consumption of cereals. In spite of 
the very large increase in price it is quite remarkable that the per capita consumption of 
cereals seems to have remained steady in both the 8th and the 13th rounds. The pattern of 
change with rising household income also remains the same in the two rounds. 


15. In both rural and urban areas there is a comparatively sharp rise in consump- 
tion with rising income in the bottom 20 or 25 per cent of the population in both the 
rounds. In urban areas the per capita consumption tends to level off, owing most 
probably to the availability of other items of food. In the rural areas, on the other 
hand, the consumption continues to increase. It is possible that a part of the cereals is used 
as cattle and animal feeds. In rural areas the higher income groups would be mostly well 
to do farmers with their own land; farmers with higher income would also usually have a 
larger number of cattle and the amount of cereals used as cattle feed may also be higher, 

16. Summary: The comparison of data on consumption of cereals in the 8th and 
the 13th rounds reveals a coherent and reasonable picture of the situation. The general 
index of wholesale prices rose in the 13th round to 112 with prices in the 8th round as base 
(= 100); and the index of the price of cereals rose to 136 and of rice to 145. The index 
number of the retail price of cereals paid by the sample households rose to 136 in rural and 
123 in urban areas; the rise in the retail price of rice was higher and the index number 
in rural areas rose to 140 and in urban areas to 129. Naturally, aggregate expenditure on 
all consumer goods and services as well as expenditure on cereals also increased appre- 
ciably in the 13th round. Higher prices per seer (unit quantity) of cereals were paid by 
households with higher income in both rural and urban areas, and the pattern (relation of 
price paid for cereals and household income) was same or similar in both the rounds. Such 
higher prices were paid because of the change in composition of unit quantity of cereals, for 
example, with a higher proportion of rice of higher price or of higher quality of cereals; 
this is further corroborated by the fact that the price of rice having risen very high, the rice 
component increased to a smaller extent in the 13th round with increasing household income. 

17. In spite of such large changes in price, the quantity of cereals consumed remained 
remarkably steady in the two rounds. The quantity consumed, however, increased sharply 
in the bottom 20 or 25 per cent of the population in both urban and rural areasin both 
the rounds indicating that one-fifth of the population of India could not probably afford to 
eat as much cereals as they would like to. In urban areas the consumption gradually 
levelled off but in rural areas it continued to rise with increasing household income; this might 


® Due to ascertainment difficulties there is possibility of this happening in Spite of instructions to 
the contrary. 
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be partly due to greater use of cereals for animal feeds by the more prosperous farmers. 
The pattern of change of consumption (as well as the quantity consumed) was the same 
or very similar in both the rounds. There is clearly income elasticity of quantity consump- 
tion of cereals throughout the whole range of household income in rural areas, and up to 
perhaps a third of the population in urban areas after which the consumption levels off. 
to be the same or very similar in both the rounds 


The pattern of income elasticity appears 
for cereals as à whole there is thus no 


in spite of the large increase in the price of cereals; 
evidence of price elasticity at the national level.’ 
18. It is worth emphasizing that the data for the two rounds were obtained with 
an interval of more than three years between the two rounds, from entirely different sets of 
villages, and different sample households, by different groups of investigators, working 
independently in the two inter-penetrating network of sub-samples covering the whole 
country, and that many of the investigators had also changed during the interval. 


AGGREGATE CONSUMPTION OF CEREALS 


19. It seems reasonable to assume that the per capita consumption of cereals 
remained steady at the level of about 17.10 seers or 15.95 kg. per 30 days with two 
sub-sample estimates of 17.31 and 16.90 seers respectively for the country as a whole as 
observed in the 13th round. It would be therefore reasonable to multiply the per capita 
consumption by the total population to obtain the aggregate consumption of cereals during 
any given period. Such estimates have been calculated for the two years 1958-59 and 
1959-60 in the following way. The weighted average of the per capita consumption of 
cereals for rural and urban areas taken together, based on 1951 Census weights of 0.827 
for rural areas and 0.173 for urban areas, is easily obtained!! as 0.1910 ton per year for 
the combined sample of the 13th round, with corresponding sub-sample estimates of 0.1934 
and 0.1888 ton per year? The estimated population for the years 1958-59 and 1959-60 
has been taken as 490 and 428 million respectively. based on the population estimate 
of 438 according to the Census of March, 1961. Multiplying the estimates of per capita 
consumption by these population figures, the aggregate consumption of cereals in 1958-59 
and 1959-60 come out as 80.2 and 81.7 million tons respectively with a margin of 


uncertainty of about 2 million tons. 


N CONSUMPTION AND PRODUCTION 


As already mentioned, the National Sample Survey 
(rice, wheat, 


CowPARISON BETWEE 
20, Estimates of production : 
d making estimates of the production of seven cereal crops 
bajra and ragi) for India as a whole through direct physical observation 
area sown, and by direct crop-cutting experiments for estimating the 
The estimated pro 2.98 million tons of the seven cereals 


duction was 8 
958-59 and 83.86 mi 


has recently starte 
barley, maize; jowar, 
by investigators of the 


te of yield per acre. 
rate of yield p llion tons in 1959-60 with a margin of uncertainty 


e to suggest that the consumption of rico tended to be rela- 
f price elasticity of some kind. 


mentioned above in 1 
er, some evidence 
the presence O 
0.01117 to convert 


10 There is, howev' ipis 
tively somewhat lower in the 13th round indicating 
11 By multiplying the figures in seers per 30 days by the conversion factor 
areas and .178 for urban areas are used then 
year for the two sub-samples and 


into ton per year. 

12 If the 1961 Census weights of 8 
these estimates would be changed to .1931, .1 
the combined sample respectively. 


99 for rural 
885, and .1908 tons per 
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of two or three million tons. These estimates of production are, however, not directly 
comparable with the estimates of aggregate consumption as the former included, but the 
latter excluded, the cereals used as seeds. It is possible from data collected by the National 
Sample Survey to estimate the seed requirements which came to about 7 per cent of the 
total production; relevant figures and references are given in Appendix 4. 


21. Also, the production data excluded small millets and gram while the consump- 
tion data included these two items. From the consumption data collected in the 13th 
round it is found that the weighted average per capita consumption was 0.441 seers of small 
millets and 0.698 seers of grams per 30 days;! multiplied by the population figures 
of 420 and 428 millions respectively, the aggregate consumption would come to 2.07 and 
2.11 million tons of small millets in 1958-59 and 1959-60 respectively, and 3.28 and 3.34 
million tons of gram respectively in the same two years. The estimates of production, 
given by the Ministry of Food and Agriculture, were 2.07 and 2.01 million tons of small 
millets and 6.88 and 5.39 million tons of gram in these two years respectively. The 
agreement in the case of millets is satisfactory. Also, it is well known that only a part of 
the total production of gram is used for human consumption, the remaining part being 
used for animal feeds and other purposes ; the NSS estimates indicate that roughly half of the 
production of gram (as given by the Ministry of Food and Agriculture) is used for human 
consumption and the other half for animal feeds and other purposes. Also, excluding 
the consumption of millets and grams from the NSS estimates of consumption of cereals, 
comparable estimates of consumption of cereals would come to 79.9 and 76.3 million tons 
in 1958-59 and 1959-60 respectively. 

22. Deduction of 7 per cent for seed requirements would reduce the NSS estimate 
of the production of cereals available for consumption to something like 76.52 million tons 
in 1958-59 and 77.99 million tons in 1959-60. Tt is, however, necessary to make further 
adjustments which are more intangible. On one side, the addition of imported cereals to 
the domestic production and, on the other side, losses in storage and transportation and 
use for other purposes such as industry or animal feeds, and changes in stocks, There are 
great difficulties in making precise comparisons because a good part of the crop production 
in one year is carried over to the next year; and also because the release of cereals out of 
imported stock varies a great deal from season to season. The addition to the availability 
of cereals in 1958-59 and 1959-60 was probably something of the order of 3.5 and 4.0 million 
tons respectively;!* the total availability (after deduction of 7 per cent for seed requirements) 
would thus come to something like 80.0 million tons in 1958-59 and 82.0 million tons in 
1959-60 against roughly 74.9 and 76.3 million tons of consumption in these two years, "This 
leaves a balance of roughly four and a half million tons to offset losses in transport and 
storage, industrial use and cattle feeds, and changes in stocks. 


23. It is possible to check the above calculations in a different Way by accepting 
the over-all rate of deduction of 121 per cent (for requirements of seeds, losses in Storage 
and transport, animal feeds, etc.) used by the Ministry of Food and Agriculture to obtain 


13 The size of the sample was comparatively small and covered only about 15,000 clusters of plots 
of land (selected with equal probability in a systematic manner with a random start), in about 2500 villages 
selected with equal probability in each of the three crop seasons (autumn, winter and Spring). A ratio method 
was used for estimation. The two sub-sample estimates were 84.12 and 84.52 million tons respectively in 
1958-59 and 86.25 and 86.92 million tons in 1959-60, but the estimates based on the combined samples give 
lower values of 82.28 and 83.86 million tons in the two years respectively ; the margin of uncertainty may 
thus be of the order of 2 or even 3 million tons. 

14 Or, 0.00492 ton per year of small millets and 0.00780 ton per year of grams per person. 

15 The import of cereals was 3.17, 3.81, and 5.06 million tons during the calendar years 1958, 1959 
and 1960 respectively ; the agricultural crop year however extends from J: uly to June, 
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the quantity of cereals available for human consumption. On this basis, the estimate of 
production of cereals available for consumption would be something like 72.00 million tons 
in 1958-59 and 73.38 million tons in 1959-60. Adding about 3.5 and 4.0 million tons of 
cereals which might have been released out of imported cereals, the total quantity available 
for human consumption would thus come to something like 75.5 million tons in 1958-59 
and 77.4 million tons in 1959-60, against an aggregate consumption of 74.9 and 76.3 million 


tons respectively. 
GENERAL APPRECIATION 
24. The present comparison between aggregate consumption and aggregate pro- 
duction of cereals in India for 1958-59 and 1959-60 is, necessarily, somewhat rough and 
approximate. Firstly, there is a lag between consumption and production; a good part 
of the cereals produced in one crop year is consumed in subsequent years; the quantity 


carried over depends on the level of production, stocks and prices; it would be possible to 


examine the general position more adequately only when data for a number of years become 


available. Secondly, the release from stocks of imported cereals varies widely from month 
to month; a good deal of detailed information requires to be collected to estimate the actual 
contribution to the supply effected in any given year. Thirdly, it is extremely difficult, 

to make direct estimates of the losses which occur in transport and storage. 
Finally, the present NSS estimates are based on extremely small samples; the number of 
sample households used for the consumption survey, in each sub-sample, was less than. 1200 
in Round 8 and less than 1000 in Round 13 out of a total, roughly, of 85 or 90 million house- 
holds in India; the number of villages covered for the production survey, in each sub-sample, 
in each crop season, was 1250, out of roughly 560,000 villages in the country; the margin 
of uncertainty (inclusive of sampling and non-sampling errors, and bias) may be of the 
order of two million tons or à little more. 

95. It is still possible to make a general appreciation of the position keeping the 
ons in mind. 1f deductions are made only for requirements of seeds, it 
f five or five-and-a-half million tons to offset the use 
of cereals for animal feeds, industrial purposes, losses in transport and storage, and changes 
in stocks; this is not unrealistic. Also, if a deduction is made at the over-all rate of 124 
production, according to the procedure used by the Ministry of Food and 

difference between estimates of production and consumption of cereals 
rder of one million ton: this is well within the margin of uncertainty. 
Survey estimates of aggregate production and aggregate consumption 
d by two entirely different and independent surveys, would thus 
ble agreement in 1958-59 and 1959-60. 


if not impossible, 


above observati 
has been found that there is à gap 0 


per cent of the 
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Appendix 1: Sample design for consumption data 


l. Data on consumer expenditure for the different rounds of the NSS were collected by the inter- 
view method from sample households selected aecording to usual 
Briefly, the sample design for the different rounds were as follows :— 


Rural, Rounds 8 and 13: The design was stratified, multi-stage, 


interpenetrating samples. In 
each stratum the first stage units of sampling were villages (rural units, 


selected with probability pro- 
portional to 1951 populations), and the second stage units were households (selected with 


equal 
probability). 


Urban, Rounds 8 and 13: The design was stratified, multi-stage, interpenetrating samples. 
Each big city (Caleutta, Bombay, Delhi and Madras in Round 8, and each city with a population of 3,00,000 
and above as per 1951 census in Round 13) constituted a stratum; in each Stratum a two-stage design 
was used with blocks as first stage units and households within blocks as second stage units. Remaining 
cities and towns were grouped on geographical considerations to constitute strata; in cach stratum in 
both rounds, a three-stage design was used with cities or towns, blocks and households as first, second and 
third stage units of sampling respectively. 


2. As the sample households had different probabilities of bein 


poses of estimation, it was necessary to use appropriate multipliers., For the purpose of this paper, 
however, sub-samples of households were selected in such a way from sample households as to become 
self-weighting. The number of sample villages and blocks in Tables ] to 8 have been shown within 
brackets to indicate that the estimates for the items concerned are based on such sub-samples of 


households. The number of sample villages/blocks and number of sample households analysed 
separately by rounds are as follows. 


g included in the sample for pur- 


8.8.1 8.8.2 combined 8.8.1 


sample villages|blocks 
Round 8: 353 353 706 


238 228 406 

Round 13: 462 462 924 585 583 1168 
sample households 

Round 8: 931 938 1869 224 223 447 

Round 13: 728 738 1466 237 252 489 


Appendix 2: Notes on Tables 1 to 8 


1, The reference period adopted for collection of data was a period of 30 days ending on the day 
preceding the day of enquiry. Since the field operations of Rounds 8 and 13 extended from July 1954 
to March 1955 and from September 1957 to May 1958 respectively, the estimates, as presented, broadly 
refer to the period from June 1954 to March 1955 and from August 1957 to May 1958. 


2. The fractile groups considered are 33 in number of which twenty are of five-per cent each 
(0-5, 5-10, ...... and 95-100); the top 5 per cent and the bottom 5 per cent groups are broken down into 
five one-per-cent groups (1, 2, 3, 4, 5 and 96. 97, 98, 99 and 100); and three more groups 0-50, 50-100 and 
0-100 have been added, 

3. In each table, serial numbers or lines 1-33 give estimates for 33 fractile groups considered ; 
the number of sample villages/blocks and number of sample households are given in lines 34 and 35 of 
the tables. Column (2) gives the specification of the’ fractile groups. Columns (3)-(5), (6)-(8), (9)-(11) 
and (12)-(15) give estimates for rural areas Rounds 8 and 13, and urban areas Rounds 8 and 13 respec- 
tively, separately, by sub-sample 1, sub-sample 2 and combined samples. 


224 


procedures of proba bility sampling. 


A PRELIMINARY NOTE ON THE CONSUMPTION OF CEREALS IN INDIA 


4, Estimates of per capita consumer expenditure in Table 1 refer to expenditure on all items 
of consumption including services with imputed value for consumption out of homegrown stock 
"Table 2 gives limiting value of per capita expenditure in rupees at the upper end point of each fractile 
group separately for the two sub-samples and the combined sample. For example, from column (3) of 
Tablo 2 it is seen that the bottom 1, 2, 3, 4 and 5 p.c. fractile groups in Round 8, rural areas, sub- 
sample 1, had per capita monthly expenditure in rupees of 2.81, 3.27, 3.98, 4.15 and 4.31 reapectivel 
Estimates of per capita expenditure on cereals given in Table 3 include imputed value of sues A 
out of homegrown stock. Table 8 gives expenditure on cereals expressed as a percentage of consumer 
expenditure and may be called Engel's ratio for cereals. is 
5. Cereals inélude rico, wheat, jowar, bajra, maize, barley, small millets, ragi and their products 


5. 
and a part of gram which is consumed as human food. Rice includes husked paddy and rice products 


like chira, muri, (pressed rice, puffed rice, etc). 


Appendix 3: Ratio of Prices 13th to 8th Rounds : Cereals and Rice 


serial fractile rural 
no. group 
(per cent) 8.8.1 8.8.2 comb. 8.8.1 8.8.2 comb. 
a) QT as (3) mode pu G CODES 
ratio of prices of cereals = B 
1 [mm EE 1.51 lugo se DEDI 1.35 E 
š 5—10 1.51 1.61 1.45 1.35 ra 1:36 
3 10—15 1.25 1.42 1.35 1.14 1.17 1.14 
4 15—20 1.34 1.67 1.48 1.007 ld 0.97 
5 20—25 1.38 1.36 1.93 1.92 1.09 1.32 
6 25—30 1.94 1.26 1.25 1.35 23 
7 30—35 1.23 1.70 1.46 12 1:45 r5 
8 35—40 d 1:39 oe 1.22 1:10 1.28 
40—45 . E 47 1.2 39 P 
ri 2o BO 1.38 1.40 1.38 123 119 132 
50— 1.45 1.21 1.37 eae 
n STD 1:34 1.24 1.27 132 1:28 iu 
13 60—65 Vas s ed 1.19 1.16 LN 
> "TE Y EO š 1.22 2 
A Lom 1.54 1.34 1.42 1.32 M dn 
DAT 1.15 1.30 1.26 1.24 
I DM 1.46 1:39 1.39 1.38 La s 
18 85—90 1.46 1.21 1.34 1.28 1:22 dd 
19 90—95 1.19 1.29 1.24 1.11 1.33 1.32 
20 95—100 1.12 1.12 1.12 1.09 1.23 1.20 
21 0—100 1.40 1.90.09 180 1.23 1.93 1:23 
a ratio of prices of rice 
p 
= ier LG. j 1.41 1.55 1.54 T 
I a 1.40 1.34 1.31 1.16 1.21 hoe 
2 10—15 1.12 1.32 1.27 1.65 1.73 1.68 
3 1530 1.32 1.49 1.44 1.32 1.12 1.03 
E 20—25 1.51 1.30 1.24 1.22 1.07 1.22 
4 : 1.56 1.13 1.39 1.14 1.29 1.0 
6 pan 1.28 1.66 1.46 1.15 1:24 d 00 
H 35—40 1.50 1.37 1.41 1.33 1.06 1.98 
8 PET. 1.02 1.30 1.24 1.49 1.16 1.29 
A 1-50 1.38 1.53 1.45 1.50 1.11 1.30 
fs .60 1.30 1.15 1.30 1.13 Ne 
n "ars DD 1.54 19 1.34 1.09 eee 
1 55—60 9 1.35 .38 1.63 1.18 1.23 
13 60—65 t 1.47 1.44 1.48 1.44 1.45 
14 Lar 1.66 1.37 1.52 1.40 1.15 1.18 
15 10—15 i 
if 1.34 1.56 1.42 1.25 1.18 1.29 
16 15—80 1.39 1.46 1.34 1.22 1.20 1.30 
17 80—85 1.34 1.15 1.38 1.38 1.14 1.27 
18 85—90 1.54 1.65 1.61 1.16 1.26 1.26 
19 90—95 1.36 1.14 1.41 1.33 1,38 1.35 
20 ey 1.44 1.36 1.40 1.37 1.22 1.29 
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Appendix 4: Seed requirements 


Requirements for seeds can be estimated from data collected by NSS and some relovant figures 
are given below. 


PRODUCTION OF CROP PER UNIT QUANTITY OF SEED USED: NSS 
ROUNDS 5, 6, AND 7 


serial 1951-52 


no. crop season average 
round : 5 round : 6 round : 7 
(0) a) (2) (3) (4) (8) (6) 
$ paddy kharif 13.34 13.75 13.91 13.65 
2. wheat rabi 7.68 7.82 7.89 7.79 
3. jowar kharif 29.89 33.71 36.25 33.25 
4. 3 rabi 24.93 21:50 21.86 22.74 
5. bajra kharif 30.71 36.07 31.50 32.73 
6. barley rabi 7.93 7.79 7.50 7.73 
7 maize kharif 40.37 34.31 33.06 35.88 
8. ragi 55 22.18 19.15 27.94 23.40 
9. a rabi 20.03 21.18 21.59 20.91 


Source : Table 2.10 and Table 1.5 of NSS Reports 32 (part I) and 32 (part IT) respectively. 


Using NSS figures of aggregate production of different crops, the seed rate for 1958-1959 and 1959-1960 
come out as 6.83 and 6.99 per cont; it may be assumed that about 7 per cent of tho total production of 
cereals is used as seeds. 
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NOTE ON RISLEY'S ANTHROPOMETRIC ‘DATA 
By N. T. MATHEW 
Army Statistical Organisation, New Delhi 


ien SUMMARY. From an examination of the printed records of Risley's anth i 
E s been d that apart from clerical and printing errors, another type of erro UL carat 
the data. ‘This type of orror is due to tho fact that observations were odes ae in a portion of 

g made in inches and 


pounds and were later converted into ce 

Sir H. H. Risley, I.C.S. who after the Population Census of 1881 was ent 
with the task of making an anthropological study of the tribes and castes of N Ex 
India published in 1891 the measurements carried out under his instruction: a o; 
volumes with the title The Tribes and Castes of Bengal, "coon bon 
ata. 


The measurements were made during the period 1886-88. 

Mahalanobis (1931) carried out a critical examination of the printed dat 
they appear in the portion of Vol. I relating to Bengal and published a large nu p 
of corrections to individual values and Risley's averages, in a paper in nee ü d i 
is a masterly work embodying the result of a careful and painstaking EE A 
craniological measurements and indices. The present paper which may be regarded 
as a small extension of this scrutiny points out a source of inaccuracy in some of the 
records of stature and weight which were not considered by Mahalanobis. 

Recently I had occasion to work with Risley's data in connection with an 
ations in Indian stature. During the course of this work I came 
part of Risley's data on stature though recorded in centi- 
ace must have originally been made in inches and later 


ed into centimetres by multiplying by the factor 2.54. 
the columns of figures representing measurements of 
e not originally made in centimetres is not immediately 
In fact Vol. I giving measurements relating to Bengal, Chittagong Hills, 
and Chotanagpur Hills does not show any peculiarity as the measure- 
lume must have been taken directly in centimetres. Even in Vol. 
II the data relating to Bihar which comes in the beginning are genuine centimetres. 
In the next series relating to *North-Western Provinees and Oudh' it is obvious that 
the majority of measurements Were originally made in inches though there are a small 
tres, or correct to decimals of an inch, or 


number that were either made in centime 
In the measurements relating to 


contain an element of clerical or printing error. 
Punjab at the end of Vol. II the inches appear clearly through the series of centimetres. 
By chance I happened to ements for Punjab first instead of 


out the measur 
beginning with Vol. I. 


The frequency 
fact that all readings in Tabl 
midway between multiples of 


ntimetres and grammes. 


investigation of vari 
up against the finding that 
metres with one decimal pl 
on convert 

Tf one looks through 
stature the fact that these wen 
obvious. 
Darjeeling Hills 
ments in this vo 


sort 


distribution of Punjab statures is given in Table 1. The 
e 1 correspond either to multiples of inches or are 


inches should be sufficient evidence to show that the 
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measurements must have been originally made in inches. Risley does not mention 
this anywhere and it is doubtful whether he was aware of what actually happened. 
Risley states that Professor Topinard's methods of measuring were followed through- 
out. It is not easy to get hold of Professor Topinard's book in which he must have 
explained his methods. But it is very unlikely that Professor Topinard would have 
prescribed that the measurements may be first made in inches and then converted 
into centimetres. This must have been the responsibility of Alauddin, Civil Hospital 
Assistant, Lahore who took the measurements and to whom Risley has made cordial 
acknowledgements. 

'The figures as they are printed give the impression that measurements are 
correct to the nearest millimetre. Actually they are correct only to the nearest 
inch though about one tenth of the measurements are given to the nearest 
half inch. The converted values are therefore likely to be misleading. The multi- 
plications have also not been correctly done in all cases. If the correct conversion 
factor is used we get the values given in col. 4 of Table 1 as against those in col. 1 
which are actually printed by Risley. Out of a total of 452 values as many as 183 
are in error by 0.1 em due to inaccurate conversion. The error introduced in this way 
may perhaps be regarded as negligible even though for the Punjab data the true 
value is always larger than the printed value. The real danger is in producing a wrong 
impression of accuracy. 

The data relating to North-Western Provinces and Oudh (the present-day 
Uttar Pradesh) must also have been wholly or mostly produced in the same way as 
the data for Punjab. Risley states that these measurements were made by Chandi 
Sing, clerk in the office of the Inspector of Schools, Oudh. 

The frequency of different values is shown in Table 2. Of the 1817 values 
1195 or nearly two thirds can be identified with whole inches. Another 422 values 
correspond to half inches leaving only 200 values which are not multiples of half inch. 
A further 141 values can be accounted for as multiples of one fourth inch adopting the 
rule that a comparatively large frequency about midway between two successive 
multiples of half inch corresponds to a quarter inch or three quarter inch. It can be seen 
that the conversions have been rather clumsily done so that a quarter inch equals any- 
thing from 0.5 cms to 0.8 ems. The remaining 59 values must be assumed to be the 
result of errors of recording or errors of calculation. There is also a remote possi- 
bility that some values may have been measured correct to inches and decimals of 
an inch. 

In col. 4 of Table 2 we give the correct values in centimetres corresponding 
to the values in inches given in col. 3. We have also ventured to make guesses of the 
possible correct values in some of the cases where col. 3 is blank, mostly using neigh- 
bouring values in col. l. Cols. 5 and 10 give the difference between the corrected 
values and the values as printed by Risley. It will be seen that as many as 721 of 
the printed values are in error by 0.1 em, 62 are in error by 0.2 ems and for the remain- 
ing 32 it is not possible to say what the error is. The correct values number 1002 
out of 1817. 
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The measurements relating to Bengal, Chittagong Hills, Darjeeling Hills, 
Chotanagpur Hills and Bihar seem to have been made directly in centimetres. The 
frequencies of different values in these series are given in Tables 3 to 7. 

While going through Risley’s records of stature some instances of misprints 
were noticed. These are listed in Table 8. It was easy to check on these figures as 
records of weight as well as the ‘height-weight index’ were available. 

Records of weight as printed also appeared suspicious as each reading was 
expressed in six digits correct to the nearest tenths of a gramme. To test the possi- 
bility that these were also originally made in poundsand later converted into grammes 
one fifth of the data (every fifth page) was sorted out to find the frequency 
en in Table 9 from which it is clear that original 

Out of 949 values in Table 9 as many as 920 
Of the remaining values 12 can be identi- 


roughly 
of different values. The result is giv 
weights must have been in pounds. 


correspond to integral multiples of pounds. 
fied as half pounds leaving only 17 values unidentified in terms of pounds. In Table 


9 we have ignored all obvious errors which affect only the last one or two digits. In 
most cases the conversions from pounds into gramme do not seem to have been done 


as correctly as the number of digits retained require. 


FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE 


TABLE 1. 
FROM PUNJAB: RISLEY, 1891 
— 

ems frequency inches ems corrected diff. 4-1 
(1) (2) (3) (4) (5) 
152.4 2 60 152.4 0 
154.9 3 61 154.9 0 
156.2 1 61i 156.2 0 
157.4 12 62 157.5 1 
158.7 6 624 158.7 0 
0 22 63 160.0 0 
tn 2 3 631 161.3 1 
162.5 43 64 162.6 T 
163.8 7 641 163.8 0 
165.1 58 65 165.1 0 
8 651 166.4 1 

TA 83 66 167.6 0 
168.9 1 661 168.9 0 
170.1 74 67 170.2 1 
171.4 8 67} 171.4 0 
2 45 68 172.7 .0 
13:9 5 683 174.0 a 
175.2 34 69 175.3 di 
176.6 1 691 176.5 0 
177.8 10 70 177.8 .0 
71 180.3 .0 

180.5 M 72 182.9 BI 
ee 3 78 185.4 0 
1s '6 1 734 186.7 aT 
D 1 15 190.5 .0 

ERIS S on 
total 452 
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' TABLE 2. FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE FROM 
NORTH-WESTERN PROVINCES AND OUDH: RISLEY, 1891 


——————————————X 


Oo» 


ems frequency inches ems diff. ems frequency inches cms diff. 
corrected 4—1 © corrected 9—6 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
142.2 1 56 142.9 0 165.1 255 65 165.1 .0 
144,7 1 57 144.8 1 165.6 2 — 165.7 m 
147.3 5 58 147.3 0 165.8 8 651 165.7 —.1 
148.5 3 584 148.6 1 166.3 73 651 166.4 al 
149.8 13 59 149.9 1 166.8 8 653 167.0 .2 
151.1 3 594 151.1 .0 167.1 2 — — — 
152.4 35 60 152.4 .0 167.4 5 == = S 
152.9 1 — 153.0 a 167.6 189 66 167,6 0 
153.1 1 601 153.0 —.1 168.1 2 = = = 
153.6 16 603 153.7 zi 168.4 6 661 168.3 m! 
154.1 4 603 154.3 2 168.6 2 = T a 
154.9 59 61 154.9 .0 168.9 55 664 168.9 0 
155.7 11 61i 155.6 -.1 169.1 2 == = = 
156.2 23 614 156.2 .0 169.4 10 663 169.5 1 
156.7 9 613 156.8 ral 170.0 3 =< — ez 
157.4 116 62 157.6 1 170.1 101 67 170.2 sl 
157.8 H — = — 170.7 1 — 170.8 al 
158.2 9 624 158.1 —.1 170.9 6 673 170.8 —.l1 
158.7 48 624 158.7 0 171.4 27 674 171.4 0 
159.0 2 — — = 171.9 3 673 172.1 4-.9 
159.2 7 62% 159.4 2 172.6 1 — 172.7 1 
160.0 139 63 160.0 0 172.7 50 68 172.7 0 
160.4 1 — — — 173.4 681 173.4 0 
160.6 zc = = 173.9 18 68} 174.0 1 
160.7 6 631 160.7 0 174.4 3 681 174.0 2 
161.2 60 634 161.3 1l 175.2 30 69 175.3 ri 
161.5 1 — = = 176.5 6 694 176.5 .0 
161.7 18 631 161.9 2 177.0 1 693 177.9. .2 
162.1 1 = — — 177.8 7 70 177.8 0 
162.5 189 64 162.6 m 177.9 1 = 177.8 —.1 
- 102.7 2 = — — 179.0 2 703 179.0 0 
162.8 1 T — -- 179.2 i — — — 
163.0 4 — 163.2 2 179.3 1 — bus = 
163.3 15 641 163.2 —.l 179.5 1 703 179.7 2 
163.5 1 - -— — 180.3 3 71 180.3 0 
163.8 87 644 163.8 0 181.6 1 714 181.6 0 
164.2 1 5g MN 182.1 1 713 182.2 1 
164.3 13 642 164.5 2 182.8 1 72 182.9 1 
164.5 1 E — = 187.9 ms TE 18870 } 
165.0 17 — 165.1 1 total 1817 


——————— eee 


— =” N 
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FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE FROM 


TABLE 3. 
5 BENGAL:-RISLEY, 1891 
eme r am (4 e ONE, [s -0 .2 a o a A 
143 1 iie so" 328  — 36 a "d o 
144 Le 1 | 164 31 13 — 13 14 4 75 
146 1 a pee SS ee e 1 |165 20 18; sea 4% 10 0810 EE 
w =p x = = 1 — 1 166 31 B cl NI 7 7 64 
147 2 2 — j «=. 5 |160 13 AIRT 7 6: 7 1246 
Jag o. = = 1 — = 1 {168 19 e ó 9 2 ae 
149 Sy i = 1 7 | 169 18 6 8 4 3 39 
150 g = = 1 2 3 14 |170 1 S^ ES 3 3 2 35 
151 8 1 — 2 $ == dé bu [i cao E gh 25 45 
152 ë = = 3 EO a 9 3 7 4 a+ con 
153 13 4 — 5 6 d$. BLIT 7 2 3 1 3 15 
154 l4 3 — 8 9 7 «41 [m4 9 2 1 4 19 
155 20 $ — X 6 4 45 |175 BUR MW 2 mW x 9 
150 — 1l g e CDS UU 0 406 |176 3 — "NE xS. 3 
157 16 5 = dé R 3 49 | 177 1 1 ug 2 
158 22 10 — 1l 16 10 69 | 178 1 = = EL. = <a 1 
js 22 P = w ky dw 8) 4 179 1 Lo [Len e ES 2 
160 39 10 T 35. d 9 73 1081 1 = =a 1 
je 38 "39 Sa P 12 10 86 | 185 "atr ——— 1 
105 328. 1$. —-.. 36 16 9 78 | total 470 181 1 225 204 118 1199 
TABLE 4 FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE 
FROM CHITTAGONG HILLS: RISLEY, 1891 
oms o @ o4 8 8 total | ems 70 « SB ae Pe .8 total 
148 = E 1 — 1 | 162 9 4 4 4 — 21 
149 a eoe 2 4 | 163 8 2 — 6 — 16 
150 1 — 1 1 — 3 |104 3 2 3 2 — 10 
152 " 2 1 2 2 7 | 165 10 1 — 3 = 14 
o = 1 1 9 
153 2 2 2 3 2 11 | 166 6 1 
5 = 2 1 2 10 
154 2 g Uses 8 PS 18 167 
168 2 1 2 i 2 8 
155 E E — aT 16 et 
3 3 xd 8 
160 s & NE = 19; 1/262 s : 
170 3 SS = 
157 7 6 58 5 Ped 
171 1 UU, cS = 2 
158 a & 7d Ore 18 
18 | 174 = 1 pM LS = 1 
159 gos 2 8 3 
2 19 | 175 Le wm = 1 
160 11 2 3 Les = 
1 20 [total 14 40 41 65 20 280 
161 10 2 2 == 
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TABLE 5. FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE 
FROM DARJEELING HILLS: RISLEY, 1891 


ems .0 -I .2 .4 .5 .6 .7 .8 .9total[cms .0 .1 .2 á .7 .8 .9 total 
141 es o ee oe o 1]12 8 = = 8 - 4 - A 
145 I s s s ols - L [3609. oF = o À - 4 = 19 
147 2-- = = 2 = - - 44164 3 - 6 1 - 2 - 17 
149 3 - = 1 = = = = = 4716 5 3 3 7 - 1 - 2 
150 4 - - - - 1 - 1 = 6 4|166 #8 - 1 5 - 1 - 18 
151 X dq qd d z 8 x £m 30 |107 T = X3 See = Xi = ud 
159 fF — Fe - 3 — Few Wl B — 1 39 — E - — -— Ii 
lop Be = F§ - w 2 s = X |W Loe o om ou m qos o i 
fie 68 = d Bae X - €$ à CU UND ho x d xm €») Re = È 
We 8 — lye Je I = ge ][un Bt rex ese Ap aos ae Be eet cas D ud 
150 10 =- 2 1 = 8 - 1 = 20 J l= =- 2 - 1 - 1 = 5 
167 10 = 2 6 = 6 = 8 = 35 [1B l =- — 2 = Le = = 4 
158 Fo 5 $ — S $9 4 = BMH Te i — 9 IJ —-  - F 
1508 80 = 2 6 = J = = = M| I = g o = = e = à 
10 ^ = 7 È = Y e S = BLISS S Box -90 o = 6 3 
1800 10 - 3 6 1 3 = 4 = 27 |total 148 4 47 73 4 70 2 34 3 385 


TABLE 6. FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE FROM 
CHOTANAGPUR HILLS: RISLEY, 1891 


1 

8 
1850 B a = = I 2 1 7 5 6 1 34 
151 7 -  -" B s 1 1 16 |16 n1 - T — —* a 6 1 30 
jb m» = $$ e €$9 —. o A We $ s 23 i 4 g 9 
168 11 -= g = 7 - 4 2 27 | 169 5B - 1- 8 = 383 4 91 
ia ws x oe = S & |n 9 — Bee ss = X dó 
i Sh o- & = d) = 28 2 BWW 3 — Be Y 2e a i d 
we I =~ p= p= Ë à WIE Soe =e 6 = g 4 
CU. r=- 8$. € Ji p ug b oce = sc Be Ex B 
DS XU. er d Ro mM 8 Bt = = == Pe = = db 
lb. SZ er dp - W ë miim f =- — 9 869 9 — m | 
180 3p m g = ww- 14 g BI mo m 2 — 0c o0—. 0» 02 3 


total 379 1 149 2 169 1 155 90 946 
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= 
TABLE 7. FREQUENCY DISTRIBUTION OF MEASUREMENTS OF STATURE FROM 
BIHAR: RISLEY, 1891 
ee a 
ems 0 ED 2 E 6 .8 total 
148 1 = = = = - t 
149 L - 1 1 ig 1 5 
150 3 - 2 2 - 1 8 
i 151 4 - - 3 - 7 
182 E - $ E 2 10 
153 4 - 2 1 = 11 
154 7 - = 2 2 4 15 
155 8 - 5 7 3 27 
156 7 = 5 6 7 2 27 
157 10 E 5 2 9 6 32 
, 158 9 - 8 6 6 2 31 
159 19 - 3 4 1 8 35 
160 23 1 E 8 3 5 43 
^ 161 13 - 7 9 3 2 34 
162 21 E 9 5 4 1 40 
163 23 - 9 9 7 2 50 
164 19 B 5 12 9 4 49 
165 21 = T 12 5 "n 52 
166 12 = 6 12 6 3 39 
167 17 = 4 3 4 2 30 
168 14 = 6 5 5 - 30 
a 13 - 2 8 6 3 32 
9 z 3 6 1 1 20 
5 8 = 2 3 5 2 20 
172 1 ax E 4 1 2 17 
zd 2 - 4 10 
P 4 ke i 
173 » - 2 - 1 8 
Y 174 5 
z 5 E 1 1 - = 7 
" 175 3 E o 1 = 2 6 
176 ^" 1 = - - 4 
177 3 E 
178 £ E E à Š 5 2 
y 179 = x 4 d ” E 1 
184 1 s 
tal 302 yu W = 5 
total 
NE 
» " ms IN THE VALUES OF STATURE: RISLEY, 1891 
3 ; IISPRINTS 1) 
TABLE 8. 5 M 
stature stature 
j page an. printed correct 
vol. 
40 13 167 167.0 
I ui 24 104.8 165.2 
t in 66 102.5 162.5 
ti pe 73 134.9 154.9 
n mà 94 196.6 167.6 
II 9 2 112.5 162.5 
834 42 
TL aem n MD um 
mec m 
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TABLE 9. FREQUENCY DISTRIBUTION OF A SAMPLE OF WEIGHTS FROM 
RISLEY, 1891 


grammes " 
Sone equivalent frequency as given by equivalent frequency | 

Risley Tbs Risley Tbs 
(1) (2) (3) (4) (5) (6) 
74 1 51936.2 — 1 
8101.8 84 1 52163.0 115 28 
38555.3 85 2 52616.6 116 36 
39008.9 86 5 52843.4 — 1 
39462.5 87 2 53048 .7 — 1 
16.0 88 8 53070.2 117 18 
2090.0 89 4 53296.4 — 1 
40596.4 — 1 53523.8 118 27 
40823 .2 90 4 53776.6 — 1 
41276.8 91 6 53977.4 119 14 
41286.8 = 1 54431.0 120 39 
41302.8 — 1 54884,6 121 10 
41630.4 — 1 55338.2 122 17 
41730.8 92 11 55791,8 123 9 
42184.0 93 8 56123,0 — 1 
42410.5 — 1 56245,4 124 15 
42637. 6 94 18 56472,1 — 1 
43091.2 95 11 56699,0 125 12 
43544. 8 96 18 57152,5 126 10 
43998. 4 97 21 57255,8 — 1 
444520 98 22 57606.1 127 10 
44678 .7 — 1 58061.7 128 9 
44905.6 99 10 58513.3 129 5 
45132.1 — 1 58836.9 — 1 
45359,2 100 28 58966,9 130 13 
45812.7 101 ll 59420.5 131 8 
46039.5 — 1 59874,1 132 5 
46266.3 102 23 60327.7 ^ — 133 3 
46789.9 103 15 60781.3 134 10 
47020.7 — 1 60872.0 — d 
47173.5 104 46 60960.9 — 1 
47400.3 — 1 61234,9 135 1 
47627.1 105 17 61688.5 136 2 
47637.1 = 1 62142,1 137 1 
48080. 7 106 48 62553,7 = 1 
48534.3 107 22 62595,6 138 3 
48761.1 — 1 63049,2 139 > 
48987.9 108 41 63502,8 140 6 
49441.5 109 20 63950. 4. 141 1 
49895.1 110 37 64410,0 142 2 
50348.7 111 22 64863,6 143 if 
50802.3 112 47 65317.2 144 1 
50915.9 — 1 66224 4 146 1 
50960. 9 1 67131,6 148 1 
51255.8 113 20 67585.9 149 1 
51709.4 114 47 68038.8 150 3 
51915.9 — 1 71730.3 ms 1 
total 949 
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GENERALIZED UNBIASED ESTIMATION IN SAMPLING 
FROM FINITE POPULATIONS 


By M. N. MURTHY 


Indian Statistical Institute 


SUMMARY. In this paper a technique of generating unbiased estimators for a certain class 
ped. The class of parameters considered consists of parameters which can 
le-valued set functions defined over a class of sets of units belonging to a 
s of importance, since so far unbiased estimators for any. sample 
d intuitive considerations and not as a result of a systematic 


of parameters has been develo 
be expressed as a sum of sing 
finite population. This technique i 
design have been suggested on a priori an 
generating technique. 


1. INTRODUCTION 


Tn the last decade some attempts have been made to give generalized estima- 
tion procedures in sampling from finite populations, which would cover the estimators 
commonly used in practice as particular cases (Midzuno, 1950; Godambe, 1955; Murthy, 
Nanjamma and Sethi, 1959). Goodman (1953), Murthy (1957) and Basu (1958) have 

ing upon certain types of estimators. In this paper it is 


given techniques of improvi 
lized estimation procedure on the lines considered by 


proposed to develop a genera 
d Sethi (1959) and to give a fechnique of generating estimators 


Murthy, Nanjamma an 
for any sample design. This technique is useful in the sense that it puts many esti- 
mators at our disposal. So far the estimators in case of different sample designs have 
been suggested by various authors on @ priori and intuitive considerations and not 
as a result of a systematic generating technique. Of course, the problem of choice 
among different estimators remains and in most cases extensive empirical studies would 
optimum estimators. This is because there 


be necessary to arrive at the best or near 
does not exist à uniformly unbiased minimum variance estimator in the non-parametric 


ampling from finite populations, as has been shown by Godambe (1955). 

It is interesting to note that a particular general estimator given by the gene- 
rating technique happens to include, as particular cases, most of the estimators 
commonly used in practice and this estimator may be taken as a reasonable esti- 
mator whenever there is doubt as to which estimator is to be used. To illustrate the 
application of this technique, the cases of sampling with varying probabilities without 


replacement is discussed in detail. 


sense in 8 


9. SAMPLE DESIGN AND SAMPLING SCHEME 
A sample design may be considered as the specification of all possible samples 
the probabilities of inclusion of the units or of 


f selection or of 
hesample. A sampling scheme may be taken as the procedure 
combinations of units. 


with their probabilities o 


combinations of units int 


of selection of the sample in stages by units or 
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A sample design is completely specified by a listof all possible samples including 
all possible permutations and repetitions of the units in the sample with their respective 
probabilities of selection. In such a case it can be seen that there is a unique sampling 
scheme which gives rise to the sample design, as has been formally shown by Hanu- 
mantha Rao (1960). Examples of partial Specification of sample design are 


(i) specification of all possible samples without consid. 
and repetitions of the units in them with their probabilities; 


(ii) specification of the probabilities of inclusion of the units in tho sample. 
In case of a partially specified design, there is no unique Sampling scheme giving 
rise to the Sample design. In such cases the problem is to find that selection procedure 


Which is most economical from the view Points of cost ang variance of a given 
estimator. 


ering the permutations 
and 


For instance, in case of a partially specified sample desi 


s in the sample (7s) 
fficient than the oth 


£n Where the probabili- 
are specified, a simple sampling scheme 
ers is to select the sample with probabi- 


Y after some suitable 


The procedure consists in 

'obabilities of inclusi i 
c £ usion, and then selecting 
the units systematically wi 4 a 


t ` and with 1 ag Si i 
interval using the cumulated totals of the Ts. as the sampling 


3. PARAMETRIC FUNCTION 


Let X denote a finite population of N units (U, i 
a ee ees Aag 
vector X; giving the values of a number of char, istics a ra Mi tha 


aracteristics, bo associated wit i 
ee " 880cia à the i-th 
unit (t = 1, 2, ..., N). Let A be the clas; 8 “a Whose elements belong to X 
In such a set the same unit may or may not occur more than Once. The class f T 
point sets and the class of all pairs of units belonging to X are examples of t| vel s " 

A S of the class A. 
We shall confine ourselves to only such parametri 
can be expressed as a sum of single- 


» Say) which 
is, if F is such a function, then 


ass A. That 


e 
i » the population total 
| T) with @ as q Point set (U,) and 
f(a) as Y,. The population variance g? edes 


can be expressed as F with «qj 
two points {U;, Uj* and With ‘a as a set of 


j l z 7 
fa) = ies (Y i— Yt, 
Sa 


US Mui e ME LER 
* Bracess { } are used to denote unordered Sets, that i 
5» that is, (U;, U;} and {U, 
J: Ui) are the same. 
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Similarly the covariance betwe 
; en two characteristics x and 
as F in (3.1) with ‘a’ as a pair of units (U;, Uj} and eS s 


fa) = a (Y;— Y(X;—X)). 


It may be noted that there ma 
y be many ways of expressin; i 
the form (3.1). For instance, the population total Y may 3 "ue. eid "s 
expressed as 


F with ‘a’ as a set of n distinct units and 
nj 
i (a) = zem 
ics 
where j is the mean value of the units in the set ‘a’. In such cases it is desirab! 
define the set ‘a’ over as small number of units of the population as possible Es P: a 
follows this is assumed to be so unless otherwise stated. QT 
4. SAMPLE SPACE AND ESTIMABILITY 


Let w,, be a set of elements of X taking into account the permutations and th 
repetitions of the units. The subscript ‘o’ and ‘7’ are used to denote the order and T 
repetitions of the units respectively. Let W,, be the class of all sets wo. Wo, ma; hs 
considered the sample space. This together with a specified WE 2 
P(w,,) defined over it gives rise to a completely specified sample design. Before EX. 
the generalized estimator for P, the procedures of improving upon certain Ex E 
estimators given by Murthy (1957) and Basu (1958) are considered in this context. 


If P, is an unbiased estimator which takes into account the repetitions of the 
units in the sample, then a more efficient estimator which ignores the repetitions of 
the units and is based only on the distinct units in the sample w,, is given by 


z PP) 
—-- 

P(w) : 
ample where the repetitions of the units are taken into account 
but not the arrangement of the units in the sample, P(w;) and P(w) are the probabilities 

and w respectively, where w is the sample ignoring the repe- 


of getting the samples W, 
titions and arrangement of the units and E denotes summation over all samples 
wrw 


(4.1) 


pat 


where w, denotes a $ 


w, corresponding to the sample w. 
mator of Y based on the ordered sample 


if Y, is an unbiased esti 
based on the unordered sample ? corres- 


Similarly, 
or which is 


w,, then a more efficient estimat: 


ponding to Wo is given by 
(4.2) 


e X denotes summation over all possible ordered samples w, corresponding 
Wow 
to the unordered sample w. 


wher 
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For the sake of convenience, let us consider the case where the sample size is 
fixed. Let ‘s’ be a set of units of X with or without repetitions and with or without 
arrangement of units, as the case may be. The class of all such sets is the sample space 
‘©’ and let the probability of getting the sample ‘s’ be P(s) > 0. 


It may be noted 
that ‘s’ is being used here to denote Wor, Wo, W, Or w as the case may be. Without 


loss of generality, it may be assumed that each sample ‘s’ consists of at least one set 


Bs 


a’. If this were not so, we can redefi 
such that this is so. 


Theorem 1: The parametric function F given in (3.1) can be estimated un- 


biasedly from the sample if and only if each set ‘a’ is contained in at least one sample 
‘3’. 
Proof: That the condition is sufficient can easily be seen by considering the 
estimator 
is a flags, a) 
f= "OT vee” (4.3) 


where ó(s, a) is some function of ‘s’ and tite 


The necessary and sufficient condition 
for this estimator to be unbiased for F is that 


X ó(s,a) = 1 (4.4) 

LET 

for MF) = X aoe y fa) X (s, a). 
s5t8acs aeA LED! 

There are a number of functions satisfying (4.4), as c 
The necessity of the condi 

‘@ is not included in any s 


an easily be verified, 
tion can be prov 
ample. Then the coefficient of the cor: 
EP) given above will be 0 and not 1, 


Suppose some set 
Tesponding f(a) in 
Hence the necessity for the condition, 
Theorem 2. An unbiased estimator timator Ñ given in 
+ H H V 

(4.3) can be obtained if and only Tf every set (aUa) i 4 
fg. 

Proof: For estimation of 


the variance of F unbi 
estimate 7? unbiasedly, for 


asedly, it is sufficient to 


EG?) = VR) 4 pa 


that is, est vÊ) = pom p, 


P? can be expressed as PiS x Fa) f(a’). 
eA dea 
From this it follows that ar 


1 unbiased estimator of p 
set (2Ua') is included in a 


is possible if 
t least one sample ‘s’ ( 


and only if every 
cf. Theorem 1). j 
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An unbiased estimator of Vir) is given by 


an Fo (2, E f0 fe) Ys, aUa’)| 
? = lac 4 a'cs : Llc 
Pd» ee ans SON EO) 
where 7 
EX (s, aUa!) = 1. es (4.6) 


ary information (say g(a)) related to f(a) is available for 


If some supplement 
at the selection stage, then it is desirable that when- 


all the sets in ‘A’ and is made use of 
ever g(a) is substituted for f(a) in the estimator (4.3), we get the population parameter 


Ga) = X g(a). 
acd 


In other words it is desirable to find (s, a) in the estimator (4.3) such that 


X $ls, a)=1 
Da 


X gla) $ls, a) 


cs p 
and es P(s) (4.7) 
for each sample ‘s’. 

5. GENERALIZED UNBIASED ESTIMATORS 
Tt is proposed to consider the estimator given in (4.3), namely, 
X fla) (s, @ 
n en )$ 6, a) saae OA 
is P(s) 


ating unbiased estimators for any sample design. 


and to give a technique for gener 


As has been shown earlier, Î in (5.1) is unbiased for F if and only if 
X (sa) = 1. 
saa 


(5.2) 


One solution for (5.2) is given by 
: PE 


$60 = -Ne 5a) ' 


a) stands for the number of samples containing the set ‘a’. 
5 s 


In that case 


where N(s 


s ANTE 
the estimator is given PY "T 
Ê = ses < (84) 
17 Ns d a) Pls) 
i d: < ‘g included in the sample ‘s’. 
y tion over all sets ‘a’ inclu 
where X stands for summa 
a i i F given in (3.1) is given by 
Theorem 3: An unbiased estimator of Fg 
eor : 
£ f(a) P(s/#a) : 
Ê 465. ———— 3 s. (5.5) 
P(s) 
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where E, is any event concerning the occurrence of the set 
following conditions : 


5 


‘@ in the sample satisfying the 


(i) the occurrence of E, implies the selection of one s >a, and 


(ii) the selection of ‘$’ implies the occurrence of E, for at least one a c 8, 
and P(s/E,) is the conditional probability of selecting the sample ‘S given that the 
event E, has occurred. 


Proof: The theorem will be proved if we can show that the condition (5.2) 
is satisfied when 


$ls, a) = P(s/B,). 


In this case the condition is satisfied, for 


P(s]E,) = Xy 
D] 


where P(s, E.) is the probability of getting the sample 
curred and hence 


‘s’ where the event E, has oc- 


2 P(s|E,) = 1. 
=> 
Since P(s|E,) satisfies (5.2) for all s 
the conditions mentioned in T 
event E, in different ways. 


it generates estimators, 
be considered : 


pecifications of the ev 


heorem 3, we can get many estimator, 
The event E, may 


ent E, satisfying 
s by defining the 
erating event’, since 
‘ations of the event may 


(i) the set ‘a’ is included in the sample 's" — p, 


lacs, 
pPle—E a, 


the second position in 
nding to the events E 


(ii) the set ‘a’ occurs first in the ordered sam: 


(iii) the set ‘a’ occurs in 


the ordered sam 
and so on. The estimator correspo 


ple— E, 


ace E, and E, are given 
by 
a. 2 fe 
i ma) ' (5.6) j 
e 
where 7(a) is tho probability of including the set ‘a’ in tho sample, since 
= P) 
Pille) = pro, 
2 PO Pop) 
= 8 
Tad P(s) (5.7) 
x F(a) P(a|E,,) à 
=e Eu. 
c= “a sss (5.8) 


es 


250 


ON SAMPLING FROM FINITE POPULATIONS 


The estimator P, satisfies the desirable condition mentioned in (4.7) if 
is made proportional to the supplementary information g(a) related to fla) cil 
EOT: 


substituting g(a) for f(a) in (5.6) we get 


z Je . 
acs m(a) P 


since E z(a) is the number of sets ‘a’ occurring in the sample ‘s’. 


acá 


the estimator F, satisfies this condition if one set ‘a’ is selected with 


Similarly, 
(a) in the first draw. For in that case we get 


probability proportional to g 


> gia) Poe ee 
ac (s) 


by substituting g(a) for f(a) in (5.7). 

ay be noted that for the estimator to be useful in practice the generatin 
be so specified that it would be possible to calculate the oiu 
from the information available about the population, the sample 
Tor instance, if the event is defined as the occurrence of 
for alla’ C s, itis not possible to calculate the conditional 
alues of f(a) are available only for the sets ‘a’ included 


It m 
event E, should 
probability P(s/Eq) 
and the sampling scheme. 
the set ‘a’ such that f(a) < fæ) 
probability P(s|E,) since the v 
in the sample ‘s’. 

The technique of generating estimators given above shows that given any 
sampling scheme, one can derive a number of unbiased estimators by defining the 
generating event E, in different ways and choose one of them taking into consideration 
tho cost and the efficiency. In other words, this technique gives rise to a variety of 
estimators to choose from. It can be easily verified that the estimator obtained by 
considering the event Fa as the occurrence of the set ‘a’ first in the ordered sample 

t of the estimators commonly used in practice. Hence 


includes, as particular cases, mos 
reasonable estimator and this may be used 


this estimator may be considered as a 
whenever there is doubt as to which estimator to use in particular situations. It 


noted that though the specification of the generating event takes into account 
o resulting estimator need not be an ordered estimator. 


n tho sample and the probabilities of selecting all possible 
then it will be possible to generate à number of possibly 


may be 
the order of selection, th 
If the distinct units i 
unordered samples are given, 
t unbiased estimators by 
(i) specifying different sam 
fied sample design, and 
ng the generating event in 
e ideas, let us consider the s 
robabilities, 


differen 
pling schemes giving rise to the partially speci- 
(ii) defini different ways. 
To fix th ample design specifying the unor derai 
samples and their respective P 
(U, U} and my, 
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where Tu — DU ( ru F PE |: 


N: H t B 
prs being less than 1 and X p; — 1. Since the sampling scheme is unique for a com- 
‘ i=1 


pletely specified sample design, we get different sampling schemes by specifying 
different ways of distributing the probability of the unordered sample (U;, U} over 
the ordered samples (U;, U;) and (U;, U;). For instance, let 


PAU; U;) = 


uu and P,(U;, U;) = "s es (5.9) 


P(U,Uj) — "5 — and P(U, U) = zi s (8.10) 


In both the cases P(U;, U;)+P(U;, U;) = Ti Let the generating event be the occur- 


rence of the unit first in the ordered sample. For (5.9), P(s/Uj1) = pjl(L—p;) and 
the estimator is 
?À l Ji yi : 
Y = jp, 0799 E i-a], : 
Eu (1—p,)+ J (1=p;) (5.11) 
whereas for the same generating event in case of (5.10), we get 
yuk yi <= D a. 9 
mus (m. > my). „e (832) 


Similarly other estimators can be obtained for different specifications of the generating 
event, 


Another method of obtaining unbiased estimators us 
is to express the paramotric function in the form of (3.1) 
adopting different definitions for the class ‘A’ of the sets ‘a’, 


tion total Y ean be expressed as 


ing the above technique 
in a number of ways by 
For instance, the popula- 


= SMG) Q0 4 
M qu (m — 1,2,..., N) 


, see (5.13) 
m-—1 


n z H t 
where J, is the mean based on a combination of 7 


n distinct units from the N units 
= stands for the summation over all combinatio 


ns of m units from the N units. 
Thus we see that if a sample of size n is taken, ther 
mators can be obtained by taking different v. 
estimators will be of the form 


and 


an possibly different esti- 
alues of m= 1, 9, "s (5.13). "The 
Y. = X (mij, )ó(s, a) " (m 
A e P(s) 
m-—1 
where X, stands for the summation over all corbin. 
in the sample and the set ‘a’ stands for a combina 


(5.14) 


ations of m distinct units from n units 
tion of m units from s units, 
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To summarize, it may b 
arize, ay be noted that a number of possi i i 
estimators can be obtained from (5.5) by different mac oe Ra ieee 

(i) sampling scheme, 

(ii) generating event, and 

(iii) the set ‘a. 

6. VARIANCE ESTIMATOR 


In Section 4 it has been shown that an unbiased estimator of the variance of 
a riance o 


Î is given by 


2 2 ny ; 
f) = mi cs eee m, aUa] aa 61) 
wher! X y= 
here sce y(s, a’) = 1. s. (8.3) 


echnique of generating unbiased variance estimators by giving à 


Now we give a t 
f solutions for (6.2). To start with, we may take 


dure for obtaining à number o 


proce 
y(s, aa’) = 1/N(s 2 aUa), se (6:3) 


where N(s D aUa) stands for the number of samples containing the set a Ua’ and this 


inbiased estimator of the variance of P 
; 


X ,) f (a^ , 
Soe N(s > aUa’) P()]- ve (64) 
ased estimators can be obtained by taking 


gives rise to tho following v 
f.) = RP [ 

fferent unbi 
ys. aUa) = P(s/Eava'): e. (6.5) 


the conditional probability of getting the sample ‘s’ given that 


corning the occurrence of the set (aUa') in the sample has 


A number of possibly di 


where P(a|É«ve) 38 


the generating event con 
occurred. It can be easily verified that this satisfies (6.2), for 
P(s, aUa’) 
P(s/Eava') = BE sc I 
(s[Beve) = -5 Ple, Beve) 
s2aUa' 


Taking up the illustration considered in Section 5, we see that unbiased estimators of 
y? in case of (5.9) and (5.10) are respectively given by 


l y y Vil 
s s e (—2)-- 2 OP 9 Jii 
2—5:—2i | Pi ee »)] AR Tij ws (636) 
and i ES 7; xls "^ NET 


h estimator there are a number of possibly different un- 


by the above technique. 

o consider in the next seetion the different 
ated by this technique, when it is applied 
d without replacement. For the sake 


ted that for eac 


It may be no 
ated 


biased estimators gener: 
As mentioned earlier, it is proposed t 
ariance estimators gener 


estimators and their v 
probabilities with an 


to sampling with varying 
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of simplicity, only the question of estimating the population total Y of the ichatac- 
teristic y and the population variance o? on the basis of a sample of fixed size is ponsi- 
sidered. Of course, this technique of generating unbiased estimators may be applied 
to get unbiased estimators of a number of other parametric functions, such as moments, 
which can be expressed in the form of F in (3.1). 


7. VARYING PROBABILITY SAMPLING 


With replacement scheme. Suppose n units are selected with probability 


f size with replacement where the probability of 
sampling the i-th unit at each draw is Pj —1,2,..,N). Let ‘s’ be an. unordered 


sample of d distinct units obtained by the above procedure taking into account the 


repetitions of the units in the sample and let p; be the probability of slecting the i-th 
distinct unit in the sample ‘s’. In this case we get 


n! Ti Ta ra 
yes Til rel... rg! Pi Pa ee Da, 


where r is the number of repetitions of the i-th unit in the sample, 


n—1)! fi Ta %—1 
PaB jm) = ome ee Po +. Pi ^ Da, (m = 1, 2, hi). 
l rgle(r; ! ! 


Hence we have 


5 ^ d 
d qos s—e-fo-lE.w ee PRT 
N int p ; 
An unbiased estimator of the variance of this estimator is given by 
AA 1 d DA 2 
KG ee X n (E -5) 
q n(n—1) iA: Di d 


(7.2) 
Since an unbiased estimator of Y? in this case is 


E x Gasp; 


ie j»i n 
2 


às consisting of only the dist; 
arrangement of the units in t 


If we take the sample ‘s’ inct units without t 
account the repetition or 


aking into 
he Sample, we get 


a 
š d yi 
Cys ete t 
“0p n 
since 7; = 1—(1—p,)", 
a 
^ X Vip(s[E) 
and ¥; = 51 ar 
Pos) (7.4) 
The expression for the condition 


al probability D(s|E4) of getting the sample 
the i-th distinct unit has been selected first is in 


t general rather comp 
illustrate the situation, let us consider the case where there are ( 


with probability Proportional to 
254 


'8' given that 
licated, To 
2—1) distinct units in 


size with replacement. 


bo 
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Then 


EE = 
T... a fif» -- Pai Pi 
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E39! = 
P(s|En) = iHi iat Tifo- Dui ( PED )Ip: 
ji 


(n—1)! 
I 1.1 Ph P2 Paai 


Ann) 


n 


Hence we get the estimator 


X yi 

E [febr p.e 9i 

DR [z p S i es (7.5) 
ps Pi 


e estimator obtained by improving the estimator (7.1) by using 


Incidentally this is th 
Basu (1958). 


the technique suggested by 
Without replacement scheme. 
replacement, the generalized estima 


specifications of the generating even 
the sample. For the sake of simplicity, 


is 2. 


In sampling with varying probabilities without 
tor gives rise to different estimators for different 
t E concerning the occurrence of the i-th unit in 
let us consider the case where the sample size 


of the remaining. Let the selected unordered sample be 


Case (i) : pps and pps 
pabilities of selection for these units be p; and p. In 


{U;, Uj} and let the initial pro 
this case 
_ = PP-A), Np >i) = af 
P(s) Tij 0 —p)1—2j (s i) (N 1) 


. -— Pi 
veil) = Gop) 


nli) = Ti = = Tij, 


] pij 
oe 
P(sl®) — a —pym—p9 
corresponding to different solutions of (5.2) considered above 


Unbiased estimators of Y 


are given by 


? ee a : " 

:— (WI); e MM 

$ Yi Yi 

ee a, a GA 
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Si l 3S0. 4-95 0 ; -- (8) 
K= (2—p;—pj p [5a Bt, »] 

Sl 1 Yi = tp) T w (7:9) 
Ya (2—pi— pj) | (T;—p;) usi (7j—p;) 09) 


It is of interest to note that (7.6) is a particular case of the estimator suggested 
by Midzuno (1950), (7 -7) is the estimator sugg 


gested by Horvitz and Thompson 
(1952) and (7.8) was obtained by Murthy (1957) by unordering one of the ordered esti- 


mators considered by Des Raj (1956). The estimator (7.9) is a new estimator. Thus 
we see that all the estimators commonly known in varying probability sampling 
without replacement can be generated by the technique introduced here. 


There are 
two other estimators, namely, 


i ss (7.10) 
¥, = (EY, 1 
i TERN s (ll) 

Which are obtained by unordering the ordered estimators 


rol[&s 1 (py w], 


Pm WT n zl pm 
lr g, y; 
and Ete oW yi P 
3 Ly s |: es (7,13) 
where the ordered sample is (ij) and Pii) and P4(3) are respectively the unconditional 
probabilities of getting the i-th unit in the first dra 


draw. The estimator in 
Des Raj (1956). Here we see that the unorder 
ponding to (7.12) and (7.13) 

generated by the technique 

combinations of the estimato 
the estimators 


in the second 
and that in (7.13) by 
(7.10) and (7.11) corres- 
ations of the estimators 
i One may as well consider other 
rs given in (7.6) to (7.9). That is, we may consider 


di ci (7.14) 
IAE PY ) 
YQ ue ves (7.15) 
Y sf een 129 
Y, $ e (7.16) 
= (4%) 
Yoo = 3 es (7.17) 
The unordered estimators corresponding to (7 12) and (7 13) in the general cage where 
the sample siz is ti e 
-t I € 18 greater than 2, can be derived using the technique mentioned in 


Nc 


a 


a 


ON SAMPLING FROM FINITE POPULATIONS 


It is of interest to note that of all the estimators given above only Y, satis- 
fies the desirable condition given in (3.7). For, in that case, if we substituto ; for 
y; in the estimator, we get 1 which is the total of the initial probabilities of d the 
units in the population. 

Unbiased estimators of the variances of the estimators given above can be 
obtained, if unbiased estimators of Y? are given. In this case estimators of 


MM 2 
E seg 
i=1 


can be obtained by substituting y? and y? for y; and y; in the above expressions. An 


unbiased estimator of 


25 X FY, 
i=l j>i 
WA; 
is given by Au 
Tj 


Thus we see that for each estimator given above there are a number of variance ete 


mators. For instance, 


- P 2 Ly? 
9 2p y 2 Yi 
VY) 1 ker Ei Tj ] 


t (7.18) 
PAY) = f2— [ ru F " +2 wi] , ete. 
i ü 
Similarly we get 
> os r MW Yii i) 
PP.) = i- [ar ie, * d | 
PP.) = 72 [w+ a Vili 

(Ye) = £2— 7; 7j d Ty (7.19) 


ai (mj mn); 


yi 
= Hm) +5 2j (1 —1;)+2 , 
gri mp Tg J 
which is the variance estimator proposed by Horvitz and Thompson (1952) for their 
estimator (7.7), 
1 “i a y+ E a—p) 42338 (1 —p)(1—p; 
[ (1—p; Dj j Pj; (1—p,)( P| 


f$) fi- ae 
(Ya) = 7372—p — py bj 
—»J1—ppy1—2n-—2) (3:9 
. 0-2 pL—Pi— Pi) meh ss (7.20) 


(2—pi—Pi) 


which is given by Murthy (1957) and so on. 
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Empirical studies. The small population given below is considered to compare 
the efficiencies of the above estimators Y 110 Eo empirically. 


unit Uy Up Us Uy 
p 0.1 0.2 0.3 0.4 
y 0.5 1.2 2.1 3.2 


This population was considered by Yates and Grundy (1953). 


The sampling scheme 
consists in selecting 2 units with the specified probabilities 


without replacement. 


and the variance of the estimators are given 
in Table 1. 


TABLE 1. 


12 192.00 

13 11.37 

14 11.10 

23 — 6.84 

24 6.29 

34 — 4,76 

V(Y) 6.50 0.04 1.59 
TABLE 2, 


ES OF THE ESTIMATORS 
? IN DIFFERENT WAYS 
sample V4(Y;) V4(Y;) Va(Y,) VP) Pe.) PÊ) P$.) P.) 


12 106.75 114.35 113.69 114.84 —13.82 


— 06.92 — g.8g _ 5.08 

13 81.39 93.46 92.41 94.47 16.76 _ 4609 — 5.74 _ 3.68 
14 62.93 79.04 78.05 80.33 16.69 _ 0.58 — 1 58 0.70 
23 3.35 4.97 4,28 5.8 — 54 _ 3.79 — 44g _ 3.13 
24 — —10.00  —19.97 —1.12  —19,5 2.08 1.20 1.05 1.46 
ot  —20.71 ~ 35.19 —34.13 36 98 15.42 5.02 6.00 3.91 
Wks) Puy PPa PP fy PAY) PUP P, 

12  — 6,78 0.82 0.16 1.30  —18.80 —7H.19  —4 g5 —10.66 
13  —10.43 1.04 0.59 2.050 — 99 99 —7118 17.9, _ 9.15 
14 —14.04 2.07 1.08 3.36 —20.80 _ 4" wm 5.09 _ 3.41 
28  — 0.8] 0.81 0.12 1.46 — 9.49 _ 7.87 — ggg _ 7.22 
24 1.41 0.54 0.39 0.80 1.99 Lir 0.97 1.38 
34 7.49 — 0.91 0.07 ~ 2.02 20.26 11.86 12.84 10.75 


From Table 1 and 2 we see that the estimator f. 3 h 


s as the least Variance and that 


the variance estimator P Y,) has the least y 


ariability. Incidentally P?) is the 
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only non-negative variance estimator of all the unbiased variance estimators consider- 
ed here. 


The estimators Y: to Y have also been studied for the following population, 
when 2 units are selected with probabilities proportional to z without replacement 


for estimating the population total Y. 

unit Uy Us 
2 2 4 6 

2 6 6 10 

This population has been considered by Goodman and Hartley (1958). 


TABLE 3. ESTIMATES FOR ALL POSSIBLE SAMPLES OF 2 UNITS IN CASE OF 
DIFFERENT ESTIMATORS AND THEIR VARIANCES 


LL —————————— 
y y y 5 ? Yr $, Y» $i 0 


sample $i Yo 


12 56. 24.64 40.10 38.65 26.09 22.73 
13 25.47 16. .22 20.80 20.04 16.97 15.37 
19.50 19.60 19.11 21.00 19.35 20.96 20.76 19. 


5.73 49.70 21.89 42.99 37.53 21.47 23.59 


ÑY) 116.81 22.35 


at though Y, has the least variance of the four estimators 


From Table 3 we see th least 
some of the combinations of these estimators might be 


generated by the technique, 
more efficient. 
Case (ii) : pps and srs of the re 


bability proportional to a given meas 
unit is selected with equal probability without replacement in the secor 


the estimators corresponding to (7.6) to (7.9) are given by 


maining. Suppose one unit is selected with pro- 
asure of size in the first draw and the other 
nd draw. Then 


$ ? yi Vi 2 
=, = — wee (2L) 
2 ee 

Yi ew (7.22) 


Ns Di) =(N—1), 
P(s/i2) = p —p2. 
the desirable condition mentioned in (4.7), 


P(s) = (pit pdl(N—): 


P(s]i1) = UND: 
7.21) satisfies 
in (7.21), we get 1. 
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since 


Of these estimators only ( 
for when we substitute Pi for yi 
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Case (iii) : srs and pps of the remaining. For the sak 
consider the case where one unit is selected wit 
unit is selected with probability proportional t 
placement. In this case we get 


e of completeness let us 
h equal probability and then another 
O à given measure of size without re- 


=l f B Dj 
B9 N ( 1—p, Y 1—p; ) 
N(s 2 i) = (N—1), T; = e P(s), 
» 


2 ; E 1 i 1 
P(s/il m P(s/i2 = NM NM 
ef) (1—p;) i5) N 1—p; T;—l1[N 
The estimators in this case are 


¥, = (uty) 


(N—1) Pi) ae (7/24) 
nc 2: = s (1.25) 
P, = y VWP(-—p)-d-yp(1—5) 
3 P(1—p)--p(1—5) -. (7.26) 
LA Epl: 3j Ji 
pom SU NDA as Dt aan Plo) 
: P(.—p5)--p(1—5j sa (7.27) 
None of the above estimators satisfies the i 


In all the 
a? is given by 


(7.28) 
Series of estimators. 


probabilities without replacem 
above for the particular case of n — 2 can be written do 
for the estimators in the general case would be rat 
It is of interest to note that the responding to the 
estimator proposed by Des Raj in s i i 

measure of size without replacemer 


wn. Of course 


Ês = È PUDIR). 


Since the population total Y can be expressed as 


1 
Y= er Pas E Ht, (m = 1:2; f), 
Tm—1 
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where (i, ig, ..., in) stands for a specific combination of m units out of N units and 
Xj, stands for summation over all combinations of m units of N units, we get 
the following unbiased estimator of Y based on a sample selected with probability 
proportional to size without replacement with the initial probabilities P; 
(= Ly Bowed) 


_ Zii P(sji) 
4—- P6) 


UA T) P(s[iyis) 


———————— 


an (qN-UPS (7.29) 
Ey (Ji Yi, do Ving) P(s]i, is ... im) 
m = N= 
(1 )Pe) 


Yi ty A, 


(ai UNI ] 
EE ) Fn 
., n), stands for the conditional probability of get- 


A 5 
en lis bay ees im) (= ses 
where P(s/!, is n EE] Jia ados borde a mite 


ting the sample ‘s’ given that the units (24, 25, ..- 
first m draws. 

It may be no 
the initial probabilities of se 
easier to calculate. These e 


f — m units 
rating event that a given set of m "UNE: xi 
vent as the occurrence of a given set of m units in the 


Taki e generating e i i 
à ens dimer the order of selection, we get the following estimators. 
sample irres 7 > 


ted that these estimators are functions of the observations and 
Jection of the units in the sample only and hence will be 
stimators have been arrived at by considering the gene- 


(m = 1, 2, u n) has occurred first in the sample. 


Yi, 


Tj, 


i | ne (7:80) 


zi =% 
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Unlike the previous set of estimators, these are functions of not only 
and the initial probabilities but also of the initial probabilities of 
population and hence these are difficult to calculate in practice. 
that the first estimator of this set is that given by Horv. 
that the last estimator 
(1950). 


the observations 
all the units in the 
It may be observed 
itz and Thompson (1952) and 
of these two sets are the same as that proposed by Midzuno 


In sampling n units with probability pr 
without replacement, some of the possible un 
variance g? are given by 


oportional to a given measure of size 
biased estimators of the population 


n 2 
mex s ew) wn QI) 

isl j»i N—I1 

: ae) P) 

"n 2 
=i x cur - 
'oda£ Nim, ves (7.32) 
= X x U—ywrP(l, 1) 
"oda OP ` vee (7.33) 
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ASSESSMENT AND CONTROL OF NON-SAMPLING ERRORS 
IN CENSUSES AND SURVEYS 


By M. N. MURTHY 
Indian Statistical Institute 


SUMMARY. A comprehensive treatment of the theory of non-sampli is gi 
paper by bringing together the work of a number of authors on this subject. von airs 
lem of non-sampling errors such as sources of non-sampling errors, "mH ned niuis 
of the technique of interpenetrating sub-samples and fon repie have Reg m kal eR o 
that the derivation of a number of results in this field has been considerably nd ES = nds ES "n 
y the use of the 


conditional approach. 
1. SOURCES OF NON-SAMPLING ERRORS 


sampling has been developed assuming that each 


Till recently the theory of 
unit in the population has a unique ‘true’ value and that it can be observed and tabu 
lated without introducing any error. This would mean that a complete enumeration 


of all the units in the population would give us figures without any errors, which 
is not usually the case, since in practice there are bound to be some observational 
and tabulation errors in the final re.ults. Of course, in some cases these errors may 
be negligible in the context of the use to which the results are to be put. Even the 

1 that each unit has a unique true value is questionable. 


first part of the assumptior 
As these types of errors are different from the error due to sampling of units and are 


due to sources other than sampling of units they are termed ‘non-sampling errors’ or 
‘response errors’. 

The broad sour 
enumeration and sample survey, 


ces of non-sampling errors, which are present in both complete 
though possibly to varying degrees, are incomplete 
population or sample (including non-response), faulty definitions, 

and tabulation errors. In case of sample surveys, 


defective methods of data collection 
arise from defective sampling frame and selection procedures. 


n-sampling errors may arise due to omission or duplication of 
ropriate methods of measurement, inappropriate arrange- 
dequate and ambiguous instructions, non-response, 
data by respondents, carelessness on the 
and defective methods 


coverage of the 


the errors may also 
More specifically the no 
units, inaccurate and inapp 


ment or wording of questions, ina 
deliberate or unconscious misreporting of 
part of the investigators and clerks, lack of proper supervision, 


of scrutiny and tabulation of data. 


From what has been stated above, it is clear that the results of sample surveys 


only to sampling error put to non-sampling errors also. In many 
-sampling errors may even be larger and itberafore more important 
than the sampling error. Though data obtained on the basis of a completo enumera- 
tion are free from sampling error, they are subject to non-sampling errors. To make 
the results of censuses and surveys useful, it is necessary to reduce the non-sampling 
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errors as much as possible. It may be noted that while, in general, sampling error 


decreases with increase in sample size, the non-sampling errors tend to increase with 
the sample size. , 


The question of assessment; and control of non-sampling errors has been receiv- 
ing considerable attention and suitable techniques are b 


eing developed for this purpose. 
Mahalanobis (1940, 1944, 1946), Mahalanobis and Lahiri (1961) and Lahiri (1957a.b) have 


given many important techniques for assessing and controlling error; 
surveys. Hansen and others (1946, 1951, 1961) and Sukhatme 
considered in detail the question of non-sampling errors and have developed à suitable 
mathematical model for it. Post-enumeration checks and re-interview Surveys are 


being made part of some of the nation-wide censuses and Surveys so as to enable 
assessment of non-sampling errors, 


8 in censuses and 
and Seth (1952) have 


2. CONCEPTUAL SET-UP 


The difference between the Sample Survey estimate and the par 
value being estimated may be termed ‘error’, If the units in the sa 
Observed and tabulated accurately then thi. error consists of only the 
sampling, namely, 'sampling error, A measure of the 
the mean square error which is the 
between the estimator and the true v, 


ameter true 
mple can be 
error due to 
Sampling error jg supplied by 
expected value of the square of the difference 
alue, are error is composed of 
former has been definod 
or and the true value and 
of the estimator froy 


m its expected value. 
Of course, in Some cases the Sampling bias may be negligible or Zero, 


variance’, The 


If the data are also subject to non-s 

- & survey estimate and the parameter tr 
consists of both sampling and non- 

set-up is developed, which would ena 

in terms of ‘non-sampling bias’ 


ampling errors, th 
ue value mày be 
Sampling errors, I 
ble us to get a me 
and ‘non-sampling vi 


en the difference between 
termed ‘total error’ and this 
n this Section a 
asure of the non-gay 
ariance’, 


conceptual 
npling errors 

The ‘true’ value of à unit is to be conceived 
independent of the Survey conditions wh; 
For instance, age of a person > "Come of a person during a 
particular period of time and number of persons in a Country at a Point of time are 
examples of characteristics for which the true value exists i Y defined. There 
» attitude to some social 
is very difficult even to 
able Conceptually, defined value, 
t arbitrary, may be taken as the true value. For the defi- 
nition of a true value to be useful i ice, i € purpose of the survey 
and it should be well T ‘reasonable e 
relating to subject cove 


& person 
; for which it 
In such cases some suit; 


i e 


pM om 


NON-SAMPLING ERRORS IN CENSUSES AND SURVEYS 


The non-sampling errors arise due to the fact that it may not be possible to collect 
and process data accurately even if the true value is well defined because of so many 


operational difficulties. 

Suppose a sample has been chosen to be canvassed under reasonable 
conditions of survey and that there are two populations, one of investigators and 
the other of tabulators (clerks) qualified for doing the field and the processing 
work respectively of the same survey. If we repeatedly carry out the survey 
on the selected units with different samples of investigators and computors 
chosen with some suitable probability designs, we may get different results 
because of the various possible sources of error present under the usual operational 
conditions. Here there are three stages of randomization—selection of units, 
investigators and computors. The difference between the expected value of the 
estimator taken over all the three stages of randomization and the true value 
may be termed ‘total bias’. This consists of both ‘sampling bias’ and ‘non-sampling 
bias’. The variance of the estimator taken over all the three stages of randomization 
measures the divergence of the estimator from its expected value and consists of sampl- 
ing variance, variance between investigators, variance between computors and some 
interactions between the three sources of error. For instance, the data collected by 
one investigator may be affected by his misunderstanding of the instructions, his 
preconceived notions about the survey, the earlier units canvassed by him etc. Thus 
we see that the total error consists of sampling bias and variance, non-sampling 


or response bias and variance and some interactions between the sample and the 


sources of non-sampling errors. 
3. NON-SAMPLING BIAS 


For the sake of simplicity, le& us assume only two stages of randomization ; 

one for selecting the sample of units and the other for selecting the survey personnel 
c . H : H 

andomization considered earlier. Here we consider 


instead of the three stages of ri 
a whole instead of as investigators and computors. Let Y, 


th "vi ersonnel as j 
he survey p ‘th sample of units supplied by the r-th sample of the survey 


be the estimate for the s je 
The conditional expected value of Y,, taken over the second stage of 
a fixed sample of units is gi 

B (Êy) = Y. 
m the estimate Ve based on the true values of the units 


ersonnel. 
: ven by 


randomization for 
(3.1) 


which may be different fro 


The expected value of this ya over the first stage of randomization 


in the sample. 


gives a z 

: ao. T 
dly estimated by the specified survey process. 
e true population total Y and the difference 


(3.3) 


(3.3) 


can be unbiase 
fferent from th 
B(t) E yc Y 


which is the value that 
This value Y' may be di 


may be termed the ‘total bias. E. 
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Tt may be noted that the sampling bias is given by 


Bis) = E(Y,)—Y, 


which is-the difference between the expected value of the estimator based on the true 
values and the true value of the population total. Since the total bias is the sum of 
sampling and non-sampling biases, the non-sampling or response bias is given by 


(3.4) 


Bi) = Be)—Bls) = Y'- gy) = my ¥,.—¥,) 
which is the expected value of the non-sampling or reg 
sample. If it is a complete enumeration, there is no $ 
bias consists of only the response bias. In case of mai 
total bias consists of only the response bias, since usual 
the point of view of sampling of units) are used, 


(3.5) 
ponse deviation for the s-th 
sampling bias and the total 
ny sample surveys also, the 
ly unbiased estimators (from 


To fix the ideas let us consider 
^ units is drawn without replacement from a population of N units 
by & persons chosen with equal probabili 


ty from a large popul 
fied for this work, each person Surveying m of the units 
(n = mk). Let Ysij be the value reported by the j-th in 
allotted to him in the s-th sample. Then 


an example where a simple random sample of 


and surveyed 
ation of K persons quali- 
assigned to him at random 
Vestigator for the i-th unit 


an estimator of the population total is 
given by 
^ N Em 
SS 
n garu (3.6) 
The conditional expected value over all possible samples of investigators where tho 
s-th sample is fixed is 
A N n 
Y/s) = Gita, m =Ma cd E 
E(Y Js) n x Wiis (n = mk), y, = E à fai 
If there were no non-sampling errors in the Survey, the estimator would be 
a Na 
Y = H 
n 2. 
where y, is the true value. The difference 
d. = Vai. —Wt (3 7) 
may be considered to be the ‘response deviation’, 


This deviation may 
the possible influen 
The response bias in this case ig given by 
B(r) E Yay (3.8) 


on the particular sample being surveyed because of 


also depend 
units on those of the others in the sample. 


ce of some 


where = 2 We 


NON-SAMPLING ERRORS IN CENSUSES AND SURVEYS 


X standi E i n ini 
standing for the summation over all samples containing the i-th unit. If the average 


sD 
response for a unit is not affected by that of another unit in the sample, i.e., if y, y; 
Den] si. = fi 


then 


K 

, There are a number of techniques available for the assessment of response 
bias (Lahiri, 1957a, 1957b). The survey figure may be compared with an eben ure 
obtained by some other agency or by the same agency in some previous period TE 
making the necessary adjustments for differences in coverage, definitions a 
period etc. This comparison may be taken as a broad check of the E fi X 
This check is termed ‘external aggregative check’. A better check would Boe das 
unit by unit comparison of the survey data with the corresponding values in some 
other survey. This method is termed ‘external unitary check’. It may be noted that 
there would be considerable difficulties in matching the units for this type of check 
In these checks the assumption is that one source of data is more reliable than che 
other. If this assumption is not ture, it would be difficult to conclude which figure 
is subject to more bias in case of discrepancies. Another technique of assessing res- 
s to draw the sample in the form of two or more interpenetrating sub- 
urveyed by different groups of investigators. This procedure 
of interpenetrating sub-samples and will be considered in 


EE 2 € 
r-Xx(n- ri Yy): 2s (8:9) 


ponse bias i 
samples and to get these s 
is known as the method 


detail in Section 10. 
The response bias in a census can be estimated by surveying a sample of units 


in the population using better techniques of data collection and compilation than 
would be possible under census conditions. Such surveys which are usually conducted 
just after the census to study the quality of the census data are called *post-enumera- 
Even in case of a large scale sample survey. the response bias can be 
-sample of the original sample using better survey techni- 
Another method of checking survey data would be to compare the values of 
wo surveys and to reconcile the figures by further investiga- i 
This method of checking is termed ‘reconciliation 


tion surveys’. 
estimated by resurveying a sub 
ques. 
the units obtained in t 
tion in ease of discrepancies. 
(check) surveys. 
4, NON-SAMPLING VARIANCE 
The mean square error of the estimator Vis based on the s-th sample of units 
and supplied by the y-th sample of the survey personnel, is by definition 
MÊ o) = Bal Yor YP (4.1) 
a measure Of the divergence of the 


being estimated. This is 
ampling and non-sampling 


taking into account both s 
f bias and variance, that is, 


where Y is the true value 
estimator from the true value, 


This measure consists 0: 
a.) = Vila) + B 


=a YP 
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errors. 


(4.2) 


SANKHYÁ: THE INDIAN JOURNAL OF STATISTICS: Sertes B 


Where Y' is the expected value of the estimator taken over both the stages of rando- 
mization. "The variance of the estimator is a measure of the divergence of the esti- 
mator from its expected value and Y'— Y is the bias. Taking the variance over the 
two stages of randomization, we get e 


Pol? n) = V,E(Y,)--E,VY,) 


= VAY.) + EET, — Ê.) es (4.3) 
From (4.3) we see that the variance can be split up into two parts—sampling variance 
and response variance. ‘The second term stands for the expected value of the square 
of the response deviations of the sample estimates from their expected value taken 
over both the stages of randomization. This term can be further split up by writing 


Y,—Y, — ($,-Y, ? YT, y) 

where P = By RA, and taking the variance we get 
Es ip YP = Es Yu Ye Y. Y'y--E( y Y. 
The first term on the right in (4.4) is the interaction between the s 


sampling errors and the second term is the varian 
we see that the mean 


(4.4) 


ampling and non- 
ce between survey personnel. Thus 


: iance between Survey personnel and 
Square of sum of the sampling and non-sampling biases. In a complete census the 
mean square error is composed of only the non-sampling variance and square of the 
response bias, 


5. SIMPLE RANDOM SAMPLING 

To fix the ideas let us consider the c 

units drawn with replacement from a 
k equal sub-s 


ase where a simple r 


population of N units is divided at random into 
amples of m units each and these sub-samples are Surveyed by k 
investigators selected with equal probability from a large population of K investi- 
gators qualified for this work. Let Y j and Y; be the value reported by the j-th 
investigator for the i-th unit in the population and its true value respectively. Su di 
yi; is the value reported for the i-th unit in the sample by the j-th selected ese a 
Here it is assumed that the response for a unit is not affected by the response ry ther 
units in the sample. An estimator of the population mean is given by i 


pai hs 
da hal. 


andom sample of 7 


(n — km). 


(5.1) 

"The expected value of the estimator taken over tho two Stages of randomization i 

Epexir(n.-i& Fa) 
i EFS (5.2) 
= y 
and the total bias, which in this case consists wholly of response bias, is 
N 

BY) = Be) = x E (Y; yy. um 
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The variance of the estimator is given by 
V, (y) = VEG) +E VAG) 


where the subscripts denote the stages of randomization. The conditional expected 
value of 7 over the second stage of randomization for a fixed sample of units is 

ES 
n 


ag —13 4, (4-2 Ex ). 
* . 3 


The unconditional variance of this over the first stage of randomization is given by 


ale 


x 1 X = 
VEY) x m o; s N 2 (Yi— Y^y. ew (5.4) 


The conditional variance of j over the second stage of randomization for a fixed sample 


of units is 


s l i m in n ž 2 
V9) = * E, (— ol ae > Yi ) 


S uo ar (peg 
= 1 $[3 (ygyi) tHE E Uyu Yr 1 
km? K i [ i (aW PE (Yg—YNYirjs— Yi )| 


is the same for all j. Taking the unconditional expected value of 


m m 
fæ v, (4 5 w) 
_ this expression over the first stage of randomization, we get 


N, NEZ m(m—1) X * E 
(Xy Y+ NNI) Nf a ee 


^ 
c— 

E 

3 
M 


TES 

= | o3 [o0]. B 
LI a5 
where c is termed ‘simple’ or ‘uncorrelated’ response variance and is given by the 
variance of individual response deviations, that is, 


1% $gy,Yy 
ci =KN e z( a i) ET (5.6) 


and p is the intra-class correlation among the response deviations in a sample can- 
vassed by one investigator (intra-investigator correlation), and is given by 
1 NOT , ^ 
zÀEX(Yao—YQYs-Yo sa BUT) 
Jj t 


1 
poi = KNN 1) i 


vMi 


ce and the mean square error of jj are 


vä) 265 pe [1--(m—1)p] ma iOS) 


n 


Hence the varian 


and m.s.e. (J) = va) + Y». 
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In case of a complete census, sampling variance would be zero and hence the variance 
and mean square error of the census figure j' are given by 


Vy’) = n (1+(m—1)p] (5.10) 


m.s.e. (j') = V(gy)--(Y' -Y (5.11) 
The result in (5.8) shows the contribution to the total variance from the res- 
ponse variation and it also brings out the impact of the intr. 


a-class correlation among 
the responses in a sample canvassed by one investigator (intra-investigator correla- 


tion) on the response variance. The intra-class correlation will be positive if the res- 
ponse deviations for the different units have a consistent tendency to be in one direc- 
tion for an investigator and in another direction for another investigator. Even 
when this correlation is small, the contribution to the respons 


e variation may be 
considerable if m, the number of units surveyed by each investigator is large. For 
instance, if p = 0.01 and m = 1000, the response variation becomes about ten 
times more than that in case of p = 0. 


An unbiased estimator of the variance of the estimator 


jj given in (5.8) is given 
by 
=a iG» (g,-13 
k=) 7 49"; ( 9. uc n yi) (5.12) 
for 


k = 

E (E gk) = uev Y»— V(j)-Y'] = kk—1) v 
This result shows that if & independent sam 
with equal probability from a large popul 
get an unbiased estimator of the total v 


(y). 


ples are surveyed by k% investigators selected 
ation of investigators, then it is possible to 
ariance (and not the total mean Square error). 
This procedure is known as the method of ‘interpenetrating sub-samples’ which is 
considered in detail in Section 10. The variance betw. 


een investigators ig given by 


(5.13) 
2 LETA 
for gy = [ 
2 


MID DNE TS 
wef Uu TOt go 23 X QYy-YyY, ys 


if N is assumed to be large. An unbiased estimator of 07 is given by 
a2 fu $2 j.:)2 
6; = kV(g) X x (Yj—Jej)*, sa (5.14 
J 1 


1 
km(m—1) 


270 


NON-SAMPLING ERRORS IN CENSUSES AND SURVEYS 


for taking the conditional expected value of the second term in (5.14) 
.14), we get 


mk; N i 


ected value of this expression over the sample of investigators is given b 
,is given by 


ia Eig. Yy-. 
m NK = : (Yj— OF ma (o®—o7). 
variance in the population and is given by 


and the exp 


where g? is the total 


1 3E a 
IEEITAS2LI: 
7S (Yj y = oF +04. (5.15) 


uS meh o? m-—1) 2 
Hence Be) = al ak + ma 0; ] -+ (o2—02) = o. 


6. ESTIMATION OF POPULATION PROPORTION 


esting to consider the question of response variance in estimati 

Let Y, be lor 0 according as the j-th investigator is d 
as belonging to @ particular class or not and let P 
the investigators reporting the i-th unit in the MON. i 
Suppose & simple random sample of 7 units is drawn aes 
ation of N units to be surveyed by a sample of k person 
from a large population of K persons qualified for ur 


on proportion P is given by 


Tt is inter 


on proportion. 


a populati 
population 


the i-th unit in the 
the proportion of 
belonging to that class. 
replacement from à popul 
selected with equal probability 
An estimator of the populati 


work. 
Pel 22 
ud Hon qm (n 
1or 0 according as the j-th selected investigator reports the i-th unit in 
The expected value of this estimator 


belonging to 2 given class or not. 
tages of randomization is 


where Yi 18 
the sample 25 


over both the $ 
wie eee? 

Oey (6.2) 
and the bias, which in this case consists of only the response bias, is P'—P. In this 
case o? and oi defined in (5.4) and (5.6) respectively are given by 

ET. 
a ae pe (6.3) 
lire, @ 
and oi” NÑ à PQ; (Q = 1—P)). (6.4) 
The variance of Pis 
(6.5) 


: JT— 0 
vÊ) = E EVI P+ xn LP [12-(— 9p. 
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From (5.12) it can be seen that an unbiased estimator of the total variance given in 
(6.5) is 


A A 1 Ek i 
= “5 6.6 
MP) = a È (Puo) (6.6) 
where p.; is the sample proportion reported by the j 
sample assigned to him and p is the over-all samp 
unbiased estimator of the variance between investig. 


-th selected investigator in the 
le proportion. From (5.14), an 
ators of is given by 

SEP. bot 7 
O5 O mI} Pits (05 = 1p). es (6.7) 
If the intra-clas correlation i; 


8 assumed to be 0, then the variance given in (6. 
reduces to 


5) 


PB) = s (6.9) 
since Z(pg) = E(p)—E(p?) = p ^— V(p)— p'2 gain We see that 
the variance estimator of a sample proportion usually used to estimate the samplin 

variance estimates unbiasedly the total variance including both the Sampling y E 3 
and the uncorrelated response variance, oe 


— (n—1)V(p). Here ay 


C= kO,-+-n0, 


(7.1) 
where C is the cost of recruiting and trainin 


ing one unit and n= km. The total variance of the estimator Y of the populati 
zs ation 
mean Y, given in (5.8), may be written as 


g one investigator. Cs is the Cost of survey- 


gy 7—02? o 
Fe m ds es (n8) 
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where o? = po} and c? = o?--o;. Minimizi i in (7.2) wi 
ere o? = pož and c? = o?--o;. Minimizing the variance in (7.2) with respect to 


n and k subject to the cost restriction (7.1), we get 


[6] z 
k = = *1 [87 
V0,02+ V0,{(0%—0?) vi (a) zga) 
_ 0 JP- 
NES o TE Ge) 


8. INTRA-INVESTIGATOR CORRELATION 


A number of empirical studies have been conducted in recent years to assess 
the magnitude of the intra-investigator correlation coefficient for different types 


of characteristics. The results obtained in some of these studies are presented in 


Table 1. 


SHOWING THE RANGES OF THE INTRA-INVESTIGATOR CORRELATION 
COEFFICIENT FOR DIFFERENT TYPES OF CHARACTERISTICS 


type of items range of p 


TABLE 1. 


reference E 
(1) (2) (3) (4) 
^ l items 9 
Gr 1956 20 8 factual 3 0—0.02 
àrny (1956) perception of and attitude to neighbour's noises 0—0.08 
8 items about illness 0—0.11 
Gales and Kendall (1957) 48 most semi-factual and attitudinal items about TV 0—0.05 
habits 
+ factual items 0.01—0.02 
Hi d Marks (1958) 705 mos : . .02 
anson and Marks ( more difficult items 0.02—0.04 
most *not ascortained' categories 0.02—0.06 
y 9 first study 0—0.07 
K later (1960 20 
Kish and Slater ( ) § second study 0—0.04 
Xu IRAIA 9 measurement. of major dental defects 0.15—0.50 
Kish and Rangfor 
(in proparation) 
i igators 7 - 
v: number of PN ‘i Two studies of interviewer variance of socio-psychological variables. 
Source : Kish, L ( ual Meeting of the American Statistical Association. 


Presented at the Anni 


9. NoN-RESPONSE ERROR 
f the sources of error in censuses and surveys, mentioned earlier, is the 
Ona f the population OT sample. This incomplete coverage may 
pn refusal to give information, respondents being ‘not at home’, 
p ‘The error in this case arises because the population of 
dent: y have characteristics different from those af respond and the 

non- ondents ma. i ing. This type of 
on-resp d only on the surveye : e misleading : vi o ex: may 
results based OD ror’, since it arises from not surveying all the units in the 
be termed. ‘non-response (Qu may not be important if the units 


on-response error 
population or sample. The i characteristics similar to those of the responding 
ey 


b onding in a SUTV 
not resp g 273 


incomplete coverage 
arise due to responde 
inaccessible sample units etc. 
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units. But usually in practice this situation does not arise. For instance, if ques- 
tionnaires are mailed to a number of farmers, the non-response rate may not be uni- 
form among the farmers having land-holdings of different sizes and hence the results 
based only on the responses of the responding farmers may be misleading. It 
may be noted that in most cases of non-response, the response may be obtained by 
persuasion, repeated visits to the non-responding units etc. 


One way of dealing with the problem of non-response is to make all efforts 
to collect information from a sub-sample of the units not responding in the first attempt 
(Hansen and Hurtwitz, 1946). Suppose, out of » units selected with equal probabi- 
lity without replacement from a population of N units, 2; units respond and n4(— n—n;) 
units do not respond in the first attempt. Let a sub-sample of n; units be selected 
from the n, non-responding units with equal probability without replacement for 
making sepcial efforts to collect the information. If 9, and J are sample means 
based on the m, units responding in the first attempt and on the sub-sample of ng 
units respectively, then an unbiased estimator of the population total Y is given by 

Pa 
n 


(91+ Neff). (9.1) 


It may be noted that there are three stages of r 
sampling of units, number of units in the sample not res 
and sub-sampling of qm, 


andomization in this case; 


: ponding in the first attempt 
units from the n, units not responding in the first attempt. 
Taking the variance of the estimator given in ( 


9.1) over these three stages of rando- 
mization, we have 


Vial?) = V,E,E Yn, VBA Y)-EE,VA Y) 


where Æ and V stand for conditional expected value and variance and the subseripts 
denote the stages of randomization. The conditional expected v ; 


; now value and variance 
over the third stage of randomization are given by 


Eo N.. E " ne 
EY) = a (mgit nj) = N jj, (9. == X Yai) 
i 
E.G Soo l1 
and XY) = 2 no(ny—n3) E $5 = 


(n —1) X (Yai—Ge)?. 


where jj is the sample mean based on all the » units in the sample 


/ s 2d and y, is the value 
of the i-th non-responding unit in the sample. Further it can be seen that 


B,(N y) = N j and VAN) = o. 


Hence the variance of the estimator is given by 


veh = VNDE | 7 (™) a—n a], 


n 
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where b = n/n. Since 


B,(s3) = Ww c? and E, (2 =F 


Ne My Y Ns 
2 
e units in the population not responding in the 


is the variance between th 
f such non-responding units in the population, 


2 
where 07 
is the number o 


first attempt and Na 
the variance becomes 


oh LIES) TUE qu. Nioi 
Yan (N—1) uU ( Dj PED z. (9:3) 


ne variance between the N units in the population. 
pop 


where o? is tl 
The cost function in this case may be of the form 


g= Omt CnP +07 Q se (9.3) 


attempt at data collection, C, is the cost per 
nit sampled from the non-responding units 
additional efforts and for tabulation), P is the proportion of 
units in the population that would have responded in the first attempt, and Q = 1—P. 
The optimum values of n and k which would minimize the cost, ensuring at the same 


time a given value V? for the variance of the estimator, are given by 


is the cost per unit for the first 


where C; 
O, is the eost per u 


unit for tabulation, 
(for obtaining data by 


x N—-1 031 
n [ 14-6—00* y=) aj s. (9.4) 
Oe 
NN,—16* EN EN * 
b =N | acted ] UFOP s (9.5) 
a Na? 
qe NE a 
where ot v? 


he value v? for the variance if there were complete 
7 


quired for ensuring t 
N: A 
_ Ns. 1, the optimum values 


the sample size re 
2— gt : 
d that c = 0b and jy f NLA 


response. If it is assume 


of n and k reduce to 
e (9.0) 


n = [14 (51) Ql» 
TE E... 

P OFOP : 
dealing with ‘not at home’ cases has been considered by 
dure consists in ascertaining from the respond- 
particular point of time and 
For instance, the households 
e during the previous 


resting device in 
(1949). This proce 
hance of their being at home at a 
the inverse of this chance. 

+ home at some specified tim 


An inte 
Politz and Simmons 
ing households the ¢ 


weighting the results with 


may be asked whether they were à 
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5days. Then the households may be classified as being at home once in 6 visits, twice 
in 6 visits etc, and the data obtained for the different classes may be weighted by the 
inverse of the respective probabilities of being at home. In practice some bias would 


still persist because of persons not at home during the entire investigation period, 
who cannot be contacted. 


10. INTERPENETRATING SUB-SAMPLES 


The technique of interpenetrating sub-samples, which is due to Mahalanobis 
(1940, 1944, 1946), in its most general sense consists of drawing the sample in the form 
of & sub-samples according to any probability s 


in getting valid estimates of the population 
jecting these sub-samples to & different operati 
these operations. This technique has man 


a, 1957b; Mahalanobis, 
has been mentioned in 
enetrating sub-samples 
OSsible to estimate the 
Tesponse variations. 


1956; Mahalanobis and Lahiri, 1961). 

Section 5. There it was shown that 
are drawn from a population of investi 
total variance of the estimator includin 


Linked sub-samoples, Originally, 
in crop surveys to find out the different; 
pairs of grids (square parcel of land) we 
of dumb-bell Shaped fi 
to sub-sample 1 and ți 


Mahalanobis (1940) 


; made use of this technique 
ial investigator bias 


- For this purpose, linked 
on the maps in the form 
ure representing the grid belonging 
the grid belonging to sub 
assumptions Student’s t-test may be applied to the differ, 
based on the two sub-samples to test th 


gator bias at any specified level of singi 


variation over time. Suppos is i out 
whether i i in- 
ing of the investigators for a gos dis. intensive train 
sample may be assigned to intensively ty. and the a Hapa one Ha 
to investigators who have got only superfici ini : 9r sub-sample 
obtained ig these two sub : ; ignificant, iun 
case for adopting the method ining j 
On the other hand, if the di , it would Tean that for this 
type of survey intensive training i 
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The technique of interpenetrating sub-samples may be used as a check on the 
different operations involved in large scale surveys. Suppose one wishes to have a 
check on the caleulations at the time of tabulation. For this purpose, the sample 
may be divided into & linked sub-samples assigned to E different groups of computors 
at random and the estimates may be obtained from each of these sub-samples. If 
there is good agreement between these estimates, for all practical purposes it may be 
assumed with certain amount of confidence that the caleulations have been done 
correctly. If one of these estimates differs from the others (assuming Æ is more than 
2) and if there is good agreement between the remaining £—1 estimates, one naturally 
suspects the calculations done on that sub-sample and gets that estimate recalcu- 
lated. Thus it is seen that suitable action can be taken on the basis of the sub-sample 
estimates thereby increasing the accuracy and utility of the final results. 1 


Tt is to be noted that detailed interpenetration of the sub-samples would 
require additional preparatory time and would inerease the complexity of work at the 
field and the tabulation stages to some extent (Mokashi, 1950). It is also found that 
the power of the interpenetrating sub-sample check is generally low due to the fact that 
the estimate of variance usually used in the test is based only on a few degrees of 
freedom (Sukhatme and Seth, 1952). It may be noted that the larger the positive 
correlation between the sub-samples, the greater will be the sensitivity of the test and 
lower will be the efficiency of the joint estimate based on the sub-samples. So if the 
main object of the survey is to test the differential investigator bias, then it would be 
desirable to have the same sample investigated by both the sets of investigators inde- 
pendently under the same conditions. If this is not possible due to the presence of 
conditioning effect between successive investigations of the same unit, it would be 
desirable to use sub-samples which are linked in such a way that the estimates from 


these samples are highly correlated. 
-samples. As has already been pointed out, linked samples 


1 objective is to find out the differential effect of two 
a reliable estimate of the population 
a subsidiary objective, then it is 


Independent sub 

are to be used only if the mair 
But if the main object is to get 
and the study of differential effects is only 
ent interpenetrating sub-samples. The difference between 
trating sub-samples provide a 


operations. 
parameter 


preferable to have independ 
the estimates based on two independent interpene 
as non-sampling errors present in the results. 


measure of the sampling as well 
ating sub-samples is of help in calculating the- 


The technique of interpenetr 
sample surveys where a number of character- 


total variation especially in large scale 
Tf there are k independent interpenetrating sub-samples 


isties are under consideration. ‘ 3 à 
viding a valid estimate of the population 


subjected to & different operations each pro 
parameter under consideration, then an unbiased estimator of the variance of the 
are 


tor (mean of the sub-sample estimates) is given by 


combined estima 
k 
X yj). wa (VOM) 


^ 1 
V(y) = [rem 
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where y; is the estimate based on the i-th sub-sample. It may be noted boni bod proce- 
dure Eye a simple method of getting an estimator of the variance of a ratio estimator. 


: : Y 
Tf n, (=+), (i = 1, 2, ..., k) is an estimate of the population ratio R (= x ) based 
on the i-th sub-sample, then an unbiased estimator of the variance of 
k 
Fa + È r (10.2) 
i PR Li S -Ry 10.3) 
is given by V(R) = meci > (—R'y. (10. 
Since the variance of R’ and that of the combined ratio estimator 
k 
Xy, 
R= Lr ve (10.4) 
DES 


are approximately the same (Murthy and Ny 


anjamma, 1959), (10.3) can be taken as 
an estimator of the variance of Re, 


It is to be noted that the v 
variances of sub-sample estimates 
taken as the arithmetic mean of t 


ariance estimator given in (10.1) 
are different, provided the cor 
he sub-sample estimates, 

e basis of independent, inter. 
-sample estimates 
If y; and w; are respectively t 
sub-sample (i = 1, 2, ..., k), then 
bined estimator 


holds even if the 
mbined estimator is 
An unbiased estimator 
penetrating sub-sample 
are weighted to obtain the combined 
he estimate and the weight for the i-th 
an unbiased estimator of the variance of the com- 


estimates even if the sub 
estimator. 


(10.5) 


oris A 2 Ek 
is given by V(Y) = <= 2 Uy; 
i 


since Z( $2) = v($) + Y? and the second term in 


biasedly Y?. This expression after simplification becomes 


foe = (Zwiyf) —(Xu(Xw 2 
pue (1—Xw?) : 4» (10.6) 
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Since this estimator, may be difficult to compute in practice, the following unbiased 


variance estimator is suggested. 


nh- Po E xot fe) E 
2 ici isl 


k\ i=1 j>i 
( 3l 1j» 
In ease of k= 2 this becomes simply f($)- 


would be readily available. 


2_yyo Which is quite simple to 


calculate since y y; and ys 
atified sample design, there are k independent interpenetra- 
-samples in each stratum. Let Ysi denote the estimate of the s-th stratum 
i-th sub-sample (s = 1,2,..,,5 i= 1, 2, o k). The variance 
ates may be obtained either using strata sub- 
le estimates pooled over the strata. That is 


Suppose in a str 


ting sub 
total based on the 
estimator based on sub-sample estim. 


sample estimates or just the sub-samp 


"ETC 1 Lk d 
PAY) = Ra) 2 z (yi 1." (10.7) 
PY lo OX qup? 
iu) = Kk—1) i (yi) .. (10.8) 
E 14 S PEE 
where Ju = | Eqs Yi = du and j =y z Yri: 


ficient than (10.8) (Murthy, 1962), though the 
ll be less time consuming than that of the former. Ina 


stratified sample design with k independent interpenetrating sub-samples, if j,; and 
x, denote the estimates of the s-th stratum total for the characteristics y and x 
respectively based on the i-th sub-sample, then an estimator of the variance of the 


ratio estimator JE 


Of these two estimators (10.7) is more e 


calculation of the latter wi 


given by 
a k Ar A 
ok = (Ys: Re) Ci.) +R X d 


L k P^ 

lx 3 | $ Od)" 
8 H 

.. (10.9) 


of the bias in Ris given by 


and an estimator 
ROR 
LEE sx. (10.10) 


where R’ =; 5 M, (Murthy and Nanjamma, 1959). 
b i Wt 

hnique is convenient because it simplifies the computation 

d at the same time helps having a broad 


ted designs an 
The efficiency of the variance estimator is, however, 
in the number of degrees of freedom on which such 
the range of the sub-sample estimates provides 


an of the estimator (which is the same as the mean 


219 
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of variance in case of complica 
internal check on the results. 
impaired due to the reduction 
estimates are based. However 
a confidence interval for the medi 
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if the distribution is symmetric) with a confidence coefficient of | É y 5 irrespective 
of the distribution of the estimator. Tt may be noted th. 
samples are of value if the Survey has to be 
necessity of providing preliminary results, 
mates is likely to be more convincing to the 
and non-sampling errors, 


at the interpenetrating sub- 
carried out in successive stages due to the 
The agreement of the Sub-sample esti- 
layman than any statement of sampling 


igators within each agency 
say kmn) independent inter- 
arty of investigators in each 
random for being Surveyed. With this 
of the estimator may be analysed as given below. 


Source of variation 


degrees of freedom 


07 a c n n 
between agencies 


and each p 


m-—1 
between parties m(n—1) 
within error mn(k—1) 
total mnk—] E 


This analysis will help in loc. 
crepancy. For instance i 


significant, if would statistically 


arried out according to the 
Similarly a significant result for 
ave not functioned according to the 


agencies, 
Some parties h 


ll. Usz or QU. 


The technique of Statistica] quality contro] (SQC) may be applied " 
and survey work to assess the quality of the Work and to im prove um > » ; i hasc 
with suitable corrective action. For this Purpose it is Heise Ut-going quality 
techniques which have built-in dey: sirable to use those SQC 
is to be paid to control of errors nd ^ un 

i J Acceptance plans 
PB irat hs A 3 » the best plan is defined as that which 


> - given cost or alternative] z t 
for a specified out-going quality. There is considerable Scope to ed m ind 
Ly i echnti ^ 


for control of errors in censuses and Surveys because of the lar e a t of routine 

Such as coding, Punching ete, Ave age 
No attempt will be made here to describ j 
be applied to control errors in Surveys, Instead. one Procedur 
indicative of such applications. Suppos 
operation where the out 


finished work is Specified. 


ALITY CONTROL 


techniques which may 
e is described which is 

18 à particular routine 
ecked and the Permissible etror-rate in the 
completely checked for 


- The work of 


\ 
3 
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NON-SAMPLING ERRORS IN CENSUSES AND SURVEYS 


a suitable length of time. If the error-rate is less than the specified rate, only a sample 
of this work is verified in the subsequent periods of time. The decision regarding 
whether to continue verification on a sample basis or to have complete verification 
is taken separately for each operator on the basis of his cumulated error-rate over the 
past period. It may be noted that this procedure will help considerably in reducing 
the cost of verification and at the same time will ensure a specified quality level for the 
finished work. It may be mentioned that this type of procedure is being used in the . 
United States Bureau of the Census and that this has been found to be helpful in 


controlling errors in census and survey work. 
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DEVELOPMENT OF INDUSTRIAL STATISTICS IN INDIA* 


By Y. 8. NAIK 


Directorate of Economics and Statistics, Madhya Pradesh, India 


Tho present paper discusses the important landmarks in the development of indus- 


0. The developments have been discussed in chronological order 
be broadly classified under following periods: 


SUMMARY. 
trial statistics in India from 1887 to 1961 
to present & historical perspective. The developments can 
(i) Developments prior to the implementation of the Industrial Statistics Act, 1942 and the 
Census of Manufacturing Industries Rules, 1945 covering a period from 1877 to 1946. 
(ii) Developments during 1946 to 1958 covering the statutory collection under the Industrial 
2 and the Consus of Manufacturing Industries Rules, 1945, and voluntary Sample 
uring Industries, for the reference years 1949 to 1958. 
ments after the implementation of the collection of Statisties Act, 1953 and collec- 


Statistics Act, 194 
Surveys of Manufact 
(iii) Develop 
tion of Statistics (Central) Rules, 1959. 
Developments under 


(statutory or voluntary), desig! 
items of data, schedul 


limitations of data, 


each period have beon discussed with reference to basis of collection 
n of the survey, periodicity, territorial and subject coverage, unit of investi- 
les and questionnaire used, response, iime-lag in publi- 


gation, scopo of the survey, 
monthly statistics of industrial production and 


organisation and field agency, 


cation, 
production. 


indices of industrial 


INTRODUCTION 


] statistics were practically non-existent in India before the Industrial 
Census of Manufacturing Industries Rules, 1945 came 


into force. The available information relating to some of the major large-scale in- 
dustries collected by non-official agencies like associations and chambers of industry, 
trade and commerce, ad hoc bodies like tariff commissions, fiscal commissions, 
government authorities, research institutions, and private investigators was very 
ad to be gleaned from occasional reports, gazetteers, monographs and 
The information which could thus be obtained in response to certain 
voluntary basis was not of requisite quality. The statistics were 
but their difference from one another in scope, content, methods, 
detail and accuracy was so markedly pronounced that these 
formulation of economie policies and programmes of industrial 


Industria 
Statistics Act, 1942 and the 


meagre and h: 
research studies. 
specific needs and on 
not only inadequate; 
periodicity, degree of 
could not be used for 
development. 
2, The Department of Commercial Intelligence and Phatistics; Calcutta, 
i y statistics of production of certain selected industries on a voluntary 


collected mont 
author's own and have nothing to do with the Directorate 


i in the paper are 
*The views expressed in ee 
of Economies and Statistics, Madhya Pradesh, Bhop 
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basis from the establishments engaged in the following industries; 


(1) distilleries and breweries, (2) cotton textile, (3) jute textile, (4) woollen 
textile, (5) paper, (6) iron and steel, (7) petroleum, (8) kerosene oil, (9) cement, 
(10) sulphuric acid, (11) sulphate of ammonia, (12) wheat 


and flour, (13) sugar 
and (14) matches. 


3. Collection of statistics of some of these industries could be traced back 
to the seventies of the nineteenth century. For example, information relating to 
distilleries and breweries is available from 1877; cotton textile and jute textile from 
1879. Production figures for woollen textile and paper are available from 1884, 
iron and steel and petroleum from 1890 and kerosene oil from 1900. Data 
collected relate to number of establishments, nominal capital employed, average 
number of persons employed, machinery and e 


quipment installed, quantity 
of production and description of production. These figures ave 


of publications issued by the Department of Comm 
Statistics of British India, Volume II (C 
India and Statistical Abstract relating to Briti 
which these production figure 


and value 


publications in 
ries are defective in a number 
ate to former British Indian Provinces and certain 
only large-scale industrial establishments were covered 
tervening periods no data are available. For ex 


woollen production figures are not available for the period from 1929 to 1932 


ample, 


4. Production figures in respect of other indust; 
acid, sulphate of ammonia, wheat 


1932 onwards and along with these 


ties such ag cement 


» Sulphuric 
matches are ay. 


ailable from April 
described above 

regularly in the Monthly S, 
Production of Certain Selected Indus i 
industry were published separately in the Monthl 
Weaving in Indian Mills. As stated earlier, ü voluntary basis 
nd matches, Information relating to 
as collected on a Statutory basis under 


er the Sugar and 


shments w 
the Cotton (Statisties) Act, 1926 and for Sugar and matches und 
Matches (Excise Duty) Act of 1934, 


5. In the year 1926, the Government of India e 


Act which conferred powers on the Director-Gener 
and Statistics, Government of India, C 
of production from the cotton textile 1 
ferred to Provincial (State) aptation of Laws Order rave 
which empowered the Provincial (S t 4 


nacted the Cotton (Statistics) 

of Commercial 
atter of coll 
he executive 


al 
alcutta, in the m 


mills. In 1937 t 


Intelligence 
ection of statistics 


in their respective P 
executive power in the matter of prim 
(State) Governments, the coordir 


tabulation was effected by some 


rovinces (States), Though the 
ary collection was transferred to Provincial 
nation in the Matter of collection, Compilation and 
agency in the Government of India, For some time 
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this was done by the Director-General of Commercial Intelligence and Statistics 
Calcutta and later on the work was transferred to the Directorate of Industrial Statis- 
ties, Ministry of Commerce, Aiovernment of India. During the War, the office of the 
Textile Commissioner was established to administer and enforce the Cotton Cloth 
and Yarn (Control) Order, 1943 and other price control and regulatory measures and. 
the work of coordination of statistics under the Act was transferred from the Direc- 
torate of Industrial Statistics to this office in 1954. Such coordination was carried 


on by the Textile Commissioner till the Act was repealed in 1958. 


[NDIAN INDUSTRIAL COMMISSION, 1916—18 


uestion of collecting comprehensive industrial statistics was first 
mmission in 1916-18. The Commission examined the 
l and Industrial Intelligence" and made the following 


6. The q 
examined by the Industrial Cor 
* Commercia 


entire question of 
d to industrial statistics : 


observations with regar 
“Information regarding production and employment has been in the past 
In the case of production, official figures have been confined 
almost entirely to the mai whose representative associations made it 
their business tO collect them. This is a practice that should receive every 
and Government should cooperate with such associations helping 
their figures, where help is necessary, and obtaining 
figures of interest to the trade which Government collects 
associations exist, the collection of statistics of production 
ough provincial Departments of Industries, 
and useful in each case. We 


exceedingly defective. 
n industries, 


encouragement 
them in the collection of 
their advice regarding the 
itself. Where no suitable 
should be taken up by Government thr 
to the extent that may be considered practicable 
recognise the difficulties that exist, and the necessity of leaving details to be worked 
out by the industrial organisation of the future." 

Government to implement the recommendations 
and the associations of industry and trade continued their 
t their needs and requirements. In the absence 
the Commission the data collected lacked 


asic statistical series. 


7. No action was taken by 


made by the Commission 
work of collection of statistics to mee 
of effective coordination as recommended by 
coherence and consistency SO essential for b 


INDIAN ECONOMIC ENQUIRY COMMITTEE, 1925 


India appointed another Committee 
ttee under the Chairmanship of Sir 
The Committee ailed survey and study of all the 
mation in the country required for "framing an estimate of 

of people,” and made important and 


s of various classes 
fter detailed examination and review of the then existing 


The Committee recommended : 


g. In the year 1925 the Government of, 
known as the Indian Economie Enquiry Commi 
M. Visvesvaralya. undertook a det 
available statistical infor 
the economic condition: 
definite recommendations à 
series of industrial statistics. 
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"We consider it essential that, in respect of all large-scale Tadusscien, sii 
following statistics should be collected through the Department of Industries oS 
published annually: (a) quantity and value of manufactured goods, (b) quantity an 
value of raw materials used up in production, (c) added values of manufactures, 
(d) value of fuel or power used, and (e) number of employees." 


“Tt was suggested by a competent witness that the quantity and grades of the 
outturn might be ascertained and that they should be evalu 
statistical bureau. This plan might be ado 
demand for values of outturn.”” 


ated by formulae in the 
pted if there is any opposition to the 


“The Director of Industries should have no di 
tion. We have been told in some provinces that the 
sion, but legislation would remove any possible obs 


fficulty in securing the informa- 
Director can obtain it by persua- 
tacles.” 


"Some witnesses have objected to asking for 
ground that the enquiry might be taken as an 
we are very reluctant to recommend any measures which would savour of such an 
attempt, we think, following the example of the United Kingdom and the Dominions, 
that it is necessary to ascertain the value of coal or other fuel in order to arrive at net 
production.” 


the value of fuel used on the 
attempt to get at the profits. While 


“In addition to collectin 

census of production of large i 
need not be as elaborate as i 
and wages paid to 

the staff and workmen, sepa ass of operatives, if the owners of the 


ested and the value of lands, buildings 
rtained for the pu 


nts concerned are 
€, give such information 


factories have no objection, The capital iny 

and machinery less depreciation, may be asce 

in an estimate of wealth, if the establishme not opposed to such a 

course. Most factories will, we believ if seerecy is ensured." 
"Details of the information to be collected should, we 

Statistics Department in consultation with the Industries Department and the manu- 


buri stablishments concerne are advis x 
facturing establishments co ioormed. We are advised that legal powers will be neces- 
sary for the census of produetion from large-scale industries "1 


think, be settled by the 


9. These recommendations were not implemented, However 
feature of this period was the enactm f 
(Act No. XX of 1926) which provide ion on a monthly basis 
statistical data relating to the quantities i 


one relieving 


ounts of yarn spun 
did not meet 


1 Report of the Indian Economic Enquiry Committee, 192, 
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the requirements of a full-fledged census of manufacturing industries, it at least sought 
ata relating to one important industry. To this extent it was 
The data collected under the provisions of this Act 
y Statistics of Cotton Spinning and W caving in 


to provide some basic d 
an important development. 
were published regularly in the Monthl: 
Indian Mills. 

10. Inthe year 1934 the Government of India invited Mr. D. H. Robertson, 
the then Lecturer in Economics at the University of Cambridge and Professor A. L. 
Bowley of the London School of Economies to advise them on the question of obtain- 
ing more accurate and detailed statistics" in general and to make recommendations “on 
the feasibility and practicability of taking an Economic Census with special reference 
to the Census of Production and Reorganisation of Statistics” in particular. The 
following three Indian economists (1) Professor P. J. Thomas, Professor of Economics, 
Madras University, (2) Mr. D. Ghosh, Lecturer in Economics, Bombay University 
and (3) Mr. C. Fazal, Assisant Secretary to the Punjab Board of Economie Enquiry 
h them in their enquiries and investigations. They examined all 
al information from the standpoint of computing and measur- 
wealth. They made the following recommendations for 


were associated wit 
the available statistic 
ing national income and 
taking a Census of Production. 

“Census of production : The Census of Production would be imposed (as in 
Great Britain) by & special Act of the Central Legislature, making communication 
of the facts demanded compulsory. Tt would be conducted by the Director of Statistics, 
the Executive arrangements presumably being made through the Department of 
Industries and Labour. Tt appears to be necessary to limit its scope so far as English 
and American methods are followed to the larger establishments and the natural line 
which suggests itself is that drawn in the Factory Act, viz., the employment of 20 
or more persons combined with the use of mechanical power. Tt would E seem desir- 
able to extend it automatically to these smaller establishments to which for special 
reasons of no great statistical significance, Provincial Governments have used their 
powers of extending the Factory Act. But on the one hand there may be some classes 
of small workshop to which the Census could advantageously be extended, while an 
the other, there are certainly some large non-mechanical establishments, e.g. in building 
and constructing, brick making and carpet manufacture, which ought to be brought 
within its seope. So also should the railways and all establishments be brought 


under the Mines Act.” 
gregate value of the sales and the 


i ici re the ag 
i ssential facts to be elicited are t Ld 
in of materials for each factory. ‘The difference named in Great Britain 


‘net output” and in the United States ue "valde added by manu- 
ately measures the contribution to the national income of the factory, 
he industry (8° far as it is carried on in factories), after allow- 
tion of plant and change in value of stocks of mate- 
s also the sum divisible among employees, 


aggregate c 
the value of the ' 
facture," approxim 
or, when aggregated, oft 
ance has been made for d 


rials and finished goods. 
and the loc 


eprecia 
This value i : 
al and Central Governments," 


employers, owners, 2 
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“Besides this main estimate, details can be obtained of the amounts and values 
of different commodities produced, and of materials bought, and of the power used. 
The arrangement of this part of the schedule is the main subject to be discussed with 
the trade representatives. It is important that the classification of products should 
agree with those of exports and imports. The number of employees should be stated, 
divided as salaried and wage-earners, male and female, young and adult with an 
exact statement of the age-division between the two. It may be best to get these 
details for one week in each month of the year, so as to obtain an av 


erage for the year 
and an indication of seasonal movement. 


It should be considered whether sirdars 
should be shown separately. The results of the Census should be tabulated, so as to 
show for each industry the distribution of firms by numbers employed.” 


“The Census, at least in its first taking, would be overloaded, if much detail 
was asked about wage-rates or earnings. But the total wage bill for the year could 
be required, possibly with some sub-divisions. Where labourers are engaged and paid 
by a sirdar, efforts should be made to determine how much the sirdar keeps. Besides 
wage paid in cash monthly or at short intervals, there should be includ 
ofall annual or other cash bonuses and cash ex 


of advantages obtained by providing houses 


eda statement 
penditure for workmen, with a statement 
or land."? 


11. The recommendations made by Bowley and Rober 
were not acted upon till the year 1942. In tl 


It was at this time that the Government of Indi 
strongly realised the real necessity of collecti 
statistics. Ad hoc statistics, collected on a 
utility for the purpose of systematic and scie 
of the country. Therefore, it was considered 
of industrial statistics on a statutory basis by 
recommendations by Bowley and Robertson 


tson Committee (1934) 
1e meantime war broke out in Europe. 
a both in the centre and in the provinces 
ng comprehensive and reliable industrial 
voluntary basis were of little pr 


actical 
ntifie study and an 


alysis of the economy 
necessary to place the work of collection 


enacting a legislation on the lines of the 
Committee (1934) 


INDUSTRIAL STATISTICS ACT, 1942 
(1942— 1956) 

12. In the year 1942 the Industrial Statistics Act was passed. It provided 
for the collection of statistics relating to any of the following matters from establish- 
ments registered and licensed under the Factories Act, 1934, namely, (a) se matter 
relating to factories” and (b) “any of the following matters so Pus ei they talate to 
welfare of labour and conditions of labour" : (i) prices of commodities ES atten- 
dance, (iii) living conditions, including housing, water supply and Parto (iv) 
indebtedness, (v) rents of dwelling houses, : 


(vi) wages and other earni ii i 
arnings, (vii) provi- 
dent and other funds provided for labour, (viii) benefits and ie da Aa of 


work, (x) employment and unemployment, (xi) industrial and labour disputes. 


2 See Bowley and Robertson (1934), pages 15-17. 
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13. The Act, inter alia, provided penalties for wilful refusal or neglect t 
submit a return (in response to a notice served by the Statistics Authority under te ti : 
3 of the Act); wilful furnishing of incorrect or false information; refusing to 2 Bs 
or wilfully giving false answer to any question and impeding the right of ae te 
and documents. Penalties were also provided for improper Lane 


of information or returns to any unauthorized person not connected with the collection 

of statistics under the Act. The Act also conferred powers on the Statistics Authority 

ant records and documents and to enter at any reasonable time any 
J a 


rds or documents are kept. 


relevant records 


to call for relev 
premises wherein such reco 

14. This was essentially an enabling Act which conferred statutory powers 
(State) Governments to frame rules for the collection of statistical 
specified in Section 3 of the Act, but in order to have uniformity 
try the initiative of making rules under the Act was not left io 
overnments who under the directions of the Government of 
a uniform basis furnished by the respective ministries 
in the Government of India. However, the rules made by some of the Provincial 
(State) Governments slightly differed from the model rules in some minor respects. 
Though the Act was passed in 1942, it took nearly three years to frame the rules. It 
was only in the year 1945 that the Census of Manufacturing Industries Rules and the 
forms of return in respect of first 29 industries were gazetted in the Official Gazettes 
of the various Provincial (State) Governments. With these technical and legal forma- 


lities completed, the stage was set for the commencement of the Census. 


on the Provincial 
data of any kind 
throughout the coun 
the Provincial (State) G 
India adopted model rules on 


advanced countries like U.S.A., 
Africa, etc, the censuses of 
have been recognised 
d in other countries : 


acticein other industrially 


New Zealand, South 
he following objectives which 


asus of this kind conducte 


15. Following the pr 
Australia, 
anned with t 
tives for Cer 


U.K. Germany. 
manufactures Were pl 


as the proper objec Tini 
(a) estimation of the contribution of manufacturing industries as a whole and of each 
natie study of the structure of industry as a 


ncome; (b) syster 
stry and each unit; (c) causal 


he country; and (d) provision o 
f policy. 


analysis of the various 


unit to the national i 
f comprehensive factual 


whole and of each type of indu 
factors influencing industry in t 
and systematic basis for the formulation 9 
atutory census Was conducted for the reference period 1946, 

ttern simultaneously 


he census was conducted annua 
1956, when the Industrial Statistics Act, 1942 was 


and since then t 

thr t India till the year 

po e “ollection of Statistics Act, 1953. No substantial changes with the 
made in the Scheme of the Census of Manufactures 


repealed by the € 
of the following Were t 
f return were redrafted in the year 1949 poe e 


16. The first sti 
lly on uniform pa 


exception ? 
: 946 to 1956. (G) The forms © sp 5 à 
pne ^ uA from the Census year 1950; and (ii) the Census of Manufacturing 
gum re amended in 1948 to remove certain legal flaws and to meet 

ient conduct of the statutory 


Rules, 1945 we 


l difficulties experience 


Industries 
certain practica 


censuses. 
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17. Only these two major changes were made in the Scheme of the Versu of 
M Nea as originally initiated in the year, 1946. The Industrial Hieltistion mr 
104? : as repealed on 10th November, 1956, and the censuses for the years 1957 anc 
942, w à i : Ho 
1958 were conducted on a voluntary basis, other things remaining the same. 


18. Organisation and staff. At the Centre, the Ministry of Commerce and 
Industry with the Director of Industrial Statistics, was placed in charge of the census. 
A separate organisation known as Directorate of Industrial Statistics w 


as set up 
towards the end of 1945, consisting of one Director, 


two Deputy Directors, two 
Assistant Directors, four Research Officers and a number of Statistical Assistants. The 


main function assigned to the Directorate was to co-ordinate the work connected with 
the Census of Manufactures and to act as adviser to the State Statistics Authorities 
in technical and legal matters. Asa co-ordinating authority the work of compilation, 
tabulation, analysis and publication of census data on all-Indi 
entrusted to it. Though the Act did not confer any statutory pow 
of Industrial Statistics with regard to the actu 


a basis was also 
ers on the Director 
al conduct of census operations, 
the powers conferred by Section 
11 of the Act on the Central Government to issue directions and partly through 
and co-ordinated statistical system evolved in 

the federal set-up. 

19. The Directorate functioned 
Industry till 1st July, 1957, when the ad: 
transferred to the Cabinet Secretariat. In May, 1959 the Director 
with the Central Statistical Organisation, Cabinet Si 
tioning as the Industrial Statistics Wing of the Centra ation, Depart- 
ment of Statistics, Government of India. The designation of the Director of Industrial 
Statistics was changed to Joint Director (Industrial Statistics), Central Statistical 
Organisation, Department of Statistics, Government of India. The office is still 
located at Caleutta, but there are proposals to shift it to New Delhi for administra- 
tive convenience. 


às part of the Ministry of Commerce and 
ministr: 


ative control of the Directorate was 
ate was integrated 
ecretariat and is currently func- 
l Statistical Organis: 


20. In the Provinces (States), the Provin Statistics Authorities 
were appointed under Section 4 of the Industrial i 
Provincial (State) Governments. Suitable or; 
the census, the actual strength of various categories of staff in each Province (State) 
depending on the number of establishments, geographical dispersion of factories, 
preponderance of small factories and such other related factors, 

21, Dr. B. N. Kaul, the first Director of Industrial Statistics had done some 
pioneering work in this period. He was primarily responsible for the drafting of the 
Census of Manufacturing Industries Rules, Direc Section 11 of the Industrial 
Statistics Act, 1942 industries, The Industrial 
red all statutory powers in 


tions under 
and the forms of returns for all the 63 


Statistics Act, 1942 being a permissive legislation confer 
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and examination of the books 
blishments, etc., 


the matter of service of notice, securing returns, scrutiny 
of aecounts, launching of prosecutions in case of recalcitrant eata 
on the State Statistics Authority. The Scheme of the Census of Manufactures had, 
therefore, to be implemented through the co-operation and assistance of State Govern- 
ments. It required considerable tact, persuasion and tenacity to convince the States 
of the utility of the statutory collection of basic industrial statistics. 


22, Unit of investigation. As recommended by Bowley and Robertson (1934) 
it was decided that an establishment registered under Section 2(j) of the Factories Act, 
1934, (employing 20 or more workers and using power) should be the unit of investigation. 
It was deliberately decided not to cover smaller establishments employing less than 
20 in the initial stages, as it was considered that it would make the census unmanage- 
able at the same time without any substantial advantage from the standpoint of 
quality of data. The new Factories Act, 1948 came into 
The Act did not provide for a category of establishment cor- 
ories Act, 1934. The new Factories Act, 1948 
ategories of establishments defined under Sections 2(m)(i) and 
nts falling under Section 2(m) (i) are those which employ 10 or 
year and use power, while under Section 


response, reliability and 
force on 1st April, 1949. 

responding to Section 2(j) of the Fact 
provided for two C 
2(m) (ii). The establishme 


any working day during the 
20 or more workers on any working day during the year 


te of this change-over the old Section 2(j) unit of 
n uniformity and comparability of data col- 


more workers on 
2(m)(ii) are those which employ 
without the aid of power. In spi 


investigation was continued to maintai 


lected. 
28 Coverage. response and time-lag. In 1946 the census covered nine major 
? d ni 


States and two minor States, namely, Bengal (West), Bombay, Madras, Uttar Pradesh, 
Bihar, East Punjab, Central Provinces and Berar (Madhya Pradesh), Orissa, Assam 
Delhi and Ajmer-Marwara. In 1958 the census covered thirteen major States, namely, 
Bombay, Bengal (West); Madras, Andhra Pradesh, Uttar Pradesh, Bihar, Mysore, 
Madhya Pradesh, Punjab, Orissa, Rajasthan, Assam, Kerala and two Centrally ad- 
inister ritories of Delhi and Himachal Pradesh. In 1946, the number of fac- 
ws ee 5,013, while in 1958 the number was 8,068. The response in 1946 
80 per cent — reached the highest 94 per cent in 1954. The last year of the 
m s Po Manufactures in 1958, the response was 82 per cent. The low response was 
ensus a 


mainly due to the voluntary basis of collection. 
-lag in the publication of the results of the 


al years after the census. The time- 
From 1949 onwards the summaries 
ction of Selected Industries of India, 
anisation (Industrial 


tories covered was 


There is & considerable time 


y not available sever 
een 2 to 3 years. 


24. 
census which ar 


lag on an averag Prodi 
f : ly in the Monthly Prod 
are published more promptly EIN : 
á aen publication issued by ane ce S ve 
Statistics Wing) Cabinet Secretariat, Government ot mem. 
g), 


25 Classification of industries and establ 
ments were classified under 63 industry groups 
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on the basis of information then available regarding the structure of industries. The 
census in the first instance was extended to the following first 29 industries 


and in spite 
of the completion of all legal and technical form 


alities the census was never extended 
to the remaining 34 industries. The census remained confined to the following 
29 industries till 1958, when it was replaced by the Annual Sur 


vey of Industries under 
the Collection of Statisties Act, 1953: 


(1) Wheat flour, ( 


2) rice milling, (3) biscuit making (including bakeries 
and confectioneries), (4) 


fruit and vegetable processing, (5) sugar, ( 
breweries (including power alcohol manufacturing) 
oilseed crushing and extraction 


6) distilleries and 
» (7) starch, (8) vegetable oils — 
and processing of vegetable oils, (9) paints and varnishes 
(10) soap, (11) tanning, (12) cement, (13) glass and glassware, (14) ceramics, (15) ply- 
wood and tea chests, (16) paper and paper board (including straw-board), (17) matches, 
(18) cotton textiles — spinning and weaving, (19) woollen textiles, (20) jute textiles, 
(21) chemicals including drugs and pharmaceuticals, (22) aluminium, copper and 
brass—all processes from ore smelting to manufacture of final products ready for 
sale, (23) iron and steel smelting (including blast furnace operations), rolling and 
DN Pd bicycles, (25) sewing machines, (26) producer gas plants, (27) electric 
amps, (28) electric fans, (29) general engineerin: and electric: i " ax ing 
generation and transformation of Peu duin mp in n PPM 


i. 26. The defence establishments owned, managed and controlled by the 
Ministry of Defence, irrespective of the industry to which they belonged and the estab- 


lishments and workshops attached to the training institutions, colleges, technical 
institutions, etc., were excluded from the census. The remaining "oe nents 
a S shments, 


irrespective of ownership, management and contro] Werecovered. From 1952 1 
the producer gas plant industry w 992 onwards 


gressive liberalisation of controls i 
time. 


27. All the factory establishments falling under an 
classified under one of the industries. In case of mixed 
the manufacture of products falling under mo 
were classified on the basis of princip: 
each establishment was cl 


= €. establishments engaged in 
a re than one industry, such establishments 
al products and their value. In other words, 


assified under one 
3o the Nri ew à up and particulars relating 
o the manufacturing activities carried on lishment i 

ent were collected in 


the return relating to the industry under wh lishment i 

as institutional approach implicit in the statistical unit of ial ww "à 
vities carried on by the establishment are to be netted in one single E * dare SEA 
Which remained closed throughout the year for whatever Acad Lai yw 
covered, if these were registered under the Factories Act and were iss ko. is ee 


industry gro 
in the estab 
ich the estab 


of Factory Inspectorate. 


28. The form of return. The forms of ret; i 
: : urn used in the cer F 
tures have been designed on a uniform pattern for all industries EN rei 
. €y consist O 
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following eight tables, the first four tables being identical for all industries. The 
next two Tables E and F which are designed to collect data relating to the ateriak 
consumed and products and by-products manufactured and work done naturally 
differ from industry to industry. The last Table G is, however, common to all industries 


(1) Table A: Name and address of the factory. (2) Table B(1): Duration 
of working during calendar year. (3) Table B(2): Capital structure as on the 31st 
December of the year or on the date on which books of accounts were last closed during 
the year of return. (4) Table C: Labour employed, wages paid and bor 
worked during the calendar year. (5) Table D : Fuels, electricity, lubricating materials 
and water actually consumed during the calendar year. (6) Table E : Basic or prin- 
cipal materials, chemicals and packing materials actually consumed during the calendar 
year and value of work given out to other factories or.concerns. (7) Table F : Pro- 
ducts and by-produets manufactured, value of repair work done and value of work 
done for other eustomers or concerns on materials supplied by them. (8) Table G : 


Power equipment employed, cost of energy and fuel consumption during the calendar 
year.? 
These forms of return were first drafted in the year 1945 and were 
used for securing returns relating to the years 1944 and 1945 on a voluntary basis and 
for 1946 to 1949 on a statutory basis. In the year 1949 these forms were revised and 
redrafted in the light of experience gained in the conduct of two voluntary and three 
statutory censuses and the difficulties experienced by the State Statistics Authorities 
and factory owners. The revised forms were ratified in the year 1949 by notifying 
these in the Official Gazettes of State Governments and were introduced from the 
The revised forms differed from the original forms in certain res- 
fference between these two sets of forms was that the forms 
d detailed and exhaustive instructions for 
while these were omitted from the 


29. 


census year 1950. 


pects. The most marked di à 
which were in use prior to 1950 containe 
fillng up the various tables given in the form, 
body of revised forms. The other important improvements made in the form of return 
Provision was made to collect particulars relating to the number of 
ance work was carried on. (ii) Provision was made 
ating to the value of land on which the factory 
y buildings instead of one consolidated value 


(iii) Provision was made to collect separate 


were as under :(i) 
days on which only 


to collect separate 
ed and the value of factor 


old forms. 
arious components of working capital instead of the one con- 
arious 


) in the old forms. (iv) Classification of labour 

form to the classification under the Factories Act, 

1948. Provision was made to secure two sets of figures, namely, (a) employees within 
. Prov as made 


the F. des Act, 1948, and (b) employees not within the Factories Act, 1948. (v) 
Pa ees en ande to secure one consolidated figure of money value of any privileges, 
rovision was 


* s h category o mployees (men women 
nefits, etc., 1r te ate figures for each T 
B, , ms ad of sepa y f empl 


pn cer rt 


mainten 
particulars rel 


is situat 
for both items under the 
particulars on V : 
solidated figure (plus oF minus 
employed was revised so as to con 


3In Bombay State only. 
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children, persons other than workers). (vi) Detailed classification of workers employed 
through contractors into men, women, children was abandoned and in its place provision 
was made to collect one consolidated figure for all categories of workers. (vii) Detailed 
distribution by quantity and value of each item of material purchased and consumed 
by source of supply (indigenous, imported and not known, whether indigenous or 
imported) was abandoned and in its place provision was made to collect quantity and 
value figures of each material consumed, irrespective of source of supply. (viii) Pro- 
vision was made to collect data relating to following items under input (Table E) 
table. (a) Value of semi-finished products in stock or in process at the beginning of the 
year. (b) Value of finished products or parts of products, if any, used during the year 
for further manufacture, but which were shown as produets for sale under out-put for 
the previous year. (ix) Provision was made to collect data relating to the following items 
under output (Table F) table. (a) Value of semi-finished products in stocks or in process 
at the close of the year. (b) Value of repair work done (in case of some of the industries 
such as General Engineering and Electrical Engineering (C.M.I. 29 
coach building (C.M.I. 56), Ship building and ship repairs (C.M.I. 57), Railway fac- 
tories (C.M.I. 58) and Aircraft assembling, repairs and servicing (C.M.I. 60). (x) The 


lists of basic materials, chemicals and packing materials consumed and products and 
by-products manufactured were revised and made exhaustive and up-to-date. 
(xi) The following items which were provided in the old forms were deleted from the 
revised forms of return. (a) Paid-up capital of the establishment. (b) Paid-up capital 
of the firm. (c) Names of other undertakings owned by the establishment. (d) Year 
of establishment of the factory or the year of acquisition. (e) Duration of working — 
seasonal or perennial. 


), Automobiles and 


30. In the year 1947 forms of return for the remaining 34 industries were 
also drafted in consultation with the re 


al i presentatives of the industries concerned. 
These were also revised when the forms of return relating to 29 industries were revised 
in 1949, but for some administrative and financial 


ARS EN : difficulties the Census was never 
extended to the remaining 34 industries though all the legal formalities were completed 


SAMPLE SURVEYS OF MANUFACTURING INDUSTRIE 
31. In August, 1949 the Government of India by its Resolution N 15(33)- 
P/49 appointed the National Income Committee with Professor P. O s aA 5 = 
Professor D. R. Gadgil and Dr. V. K. R. V. R B tenis: d He analano bi 
reference of the Committee were as under : potes 9 


8 (1949— 1958) 


ao, 


“The terms of reference of the Committee 


are to prep 
National Income and related estimates, to suggest me: 


of the available data and for the collection of further e: 
mend ways and means of promoting research in th 


are a report on the 
asures for improving the quality 
ssential statistics and to recom- 
e field of national income. The 
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i : : : 
Committee will also guide the National Income Unit of the Government of Indi: 
f the national income."* ied 


compile authoritative estimates 0 


32. The Committee first addressed itself to the task of examini ; 
ndia and their adequacy for the purpose of nee ho ues 
i ommittee found that most of the available vip m "s 
Lind inadequate, grossly inexact, incomplete and misleading. There EM s 
in the material and with these gaps the Committee could not proceed to NU. 
The field of industrial statistics was also Een P i 
The Committee found that the coverage of the M 


able statistical series inl 
income of India. The C 


national income of India. 
examination and scrutiny. 
Census of Manufactures was in 


following defects : 


adequate in many respects. The series suffered from 


s of Manufactures conducted under the Industrial 
2 and the Rules framed thereunder, covered only the first 29 industries 
to which all establishments registered and licensed 
fied for the purpose of the Census. (ii) The Annual 


Census of Manufactures covered establishments registered and licensed under Sectio 
n 


2(j) of the Factories Act, 1934, i.e. employing 20 or more workers with the aid of 
power. (iii) The Annual Census of Manufactures did not extend to many of the Part 
B and C States such as Madhya Bharat, Jammu and Kashmir, Hyderabad, Mysore 


Bhopal, Bilaspur, Manipur, Tripura, ete. 


(i) The Annual Censu 


Statistics Act, 194 
out of the 63 industrial groups in 


under the Factories Act were classi 


33, An idea regarding under-coverage can be had from the following : 
ugh by that time a large number of establishments should have 
ding to the 1948 Factories Act, the Census had been 
definition of factories according to the 1934 Act. 
Under the 1948 Act there were about 28,000 fac- 
ording to the older definition, there were only 


Census was covering between 6,500 and 7,000 factories 


«Further, altho 
d as factories accor 
asis of the older 
eed large. 

1949 but acc 


been considere 
working on the b 
The difference was ind 
tories in the country in 
about 17,000 factories and the 
only.” 

tee considered it essential to have fairly reliable estimates 
dustries to the national income as early 
ded to the Government of India to 


conduct à rapid sample survey of all factory establishments in India so that the contri- 
bution of the manufacturing industries to the national income could be estimated with 
reasonable degree of accuracy. The Government of India agreed to this proposal 
and decided that Sample Survey of Manufacturing Industries for the reference periods 


34. The Commit 
of the countribution of the manufacturing in 
as possible. The Committee, therefore, recommen 


al Income Commitee, April, 1951. The Department of Economi 
ne 


ort of the Nation 
Affairs, Ministry of Finance, Government of India, 1951, Chapter 1, page i. 
the Sample Survey of Manufacturing Industries, 1949 and 1950 (NSS Report, 11) Cabi 
mt of India, 1958, page iii. > , i- 
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1949 and 1950 should be carried out by the Directorate of Industrial Statistics with 
the technical assisatance of Indian Statistical Institute, Calcutta. A separate unit was 
set up in the Directorate of Industrial Statistics, Simla, to conduct the survey. It 
consisted of (i) an Officer-on-Special Duty, (ii) six Regional Research Officers, and 
(iii) thirtytwo Investigators. The Director of Industrial Statistics was placed in over- 
all charge of the survey for administrative as well as field purposes. The field work 
started in the middle of January, 1951. The first phase of the field operations (first 
part of the sample) was completed by the third week of Mare 
was completed by the middle of June, 1951. 
Officer-on-Special Duty for conducting the Sample Survey of Manufacturing Industries 
for the years 1949 and 1950, the first of its kind in India. Shri P. N. Nayar was 
primarily responsible for the design of the survey and field operations. 


h and the second part 
Shri P. N. Nayar was appointed as 


35. The Sample Survey covered all the 63 industry groups excepting those under 
the control and management of Ministries of Defence and Railways. Establishments 


gn of the survey. The survey 
loying 20 or more workers and 
he scope was extended to cover 
ons 2(m) (i) and (m) (ii) of the 
age the survey was extended to 
d Andaman and Nicobar islands. 


(j) Factories, i.e. emp 
In subsequent sample surveys, however, t 
all establishments registered and licensed under Secti 
Factories Act, 1948. In terms of geographical cover 
the whole of India excluding Jammu and Kashmir an 


using power. 


36. The technical work such as design of the Survey, selection of sampling 
units, drafting of schedules and instructions, examination and Scrutiny of schedules, etc 
relating to the first round of the sample survey for the reference years 1949 nna 1950 
was done at the Directorate of Industrial Statistics, while tabulation B gels of data 
etc., were carried out by the Indian Statistic i ; i 


al Institute, Caleutta, From the second 
round of the sample survey from 1951 onwards all the technical work relating to the 


survey was transferred to the Indian Statistical Institute, Calcutta. In the first round 
of the sample survey data were collected on the Same items and with similar details 
as in the Censuses of Manufactures, The concepts, terms and definitions used were 
practically the same as in the Censuses of Manufactures, In subsequent — the 
scope of the enquiry was enlarged so as to collect data on a Wide variety of subjects 


relating to various aspects of the manufacturing industry, Although the concepts 
terms and definitions used in the sample Surveys conformed } PM 


iti : broadly to the conce ts, 
terms and definitions used in the Censuses of Manufactures, ir : 


ibas. n the Subsequent rounds 
of the sample surveys, certain minor changes were made in the 
The ‘value added by manufacture’ as 


‘ys of Manuf. s differs 
from the *Census value added by manufacture’ as gi S o Ris 
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vey for the reference year, 1954, the scope of the sample 
my ME uta er scheduled undertakings (establishments, plants or 

hnic: , r the Industries (Development and Regulation) Act, 195 
This was done on an exploratory basis. In 1955 it was extended to cover all sched m 
plants or technical units, excepting coal) and in ne 


undertakings (establishments, 

it was further extended to cover all classifications including coal. Dat 
$ oal. a 

duled undertakings are proposed to be processed separately 


No. 62 (Draft) gives results of the Scheduled Under- 


37. From the sur 
surveys was modified to cov 


and 1957, 
relating to these sche 
National Sample Survey Report 
takings sector for 1957. 

es of the contribution of manufacturing industries 
based on the first phase of the enquiry were furnished to the National Income Com- 
mittee by April, 1951 and final estimates were made available by the end of 1951 
Final report containing detailed analysis and tables was completed by February, T 
but was not published till 1958. ? 


38. The preliminary estimat 


ed to continue these sample surveys on à regular basis 


39. In 1952 it was decid 
f Industrial Statistics Was conducting the annual Censuses of 


As the Directorate O 

Manufactures under the Industrial Statistics Act, 1942 through the State Statistics 

Authorities, it was decided to entrust the work connected with the sample surveys to 
Cabinet Secretariat, Government of India 


the Directorate of National Sample Survey, 
and subsequent sample surveys from 1951 onwards have been carried out by the 


Directorate of National Sample Survey. 

40, From 1951 the scope of the sample surveys was extended to cover all 
factory establishments registered and licensed under Sections 2(m) (i) and 2(m)(ii) of 
the Factories Act, 1948 excepting those under the Ministries of Defence and Railways. 
The geographical coverage remained the same as in the previous surveys for the years 
1949 and 1950 till 1953, when the survey was extended for the first time to the State 

ce gathered, many technical improvements 


of Jammu and Kashmir. As the experien 

in the design of the survey: layout of the schedule and analysis of data were madel 

One special feature of these surveys which needs to be commented upon is that during 

each round some additional information relating to some aspect of industry was 
on to the minimum pro The following additional infor- 


collected in additi 
lected in the sample surveys 


gramme. 
conducted from 1951 to 1958. 


mation was col 
41. The additional information required to meet the specific needs arising 
and development. estimation of national income, formulation of 


out of the planning 

-ojeg and programmes, ete., was collected without any addi- 
tendant in a statutory census like Census 
d extensively for the formu- 


ariety of other uses to which 


appropriat 
tional costs and leg 
of Manufactures. 


lation of the Second Five 


it was put. 
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reference period additional data collected 


1951 l. estimated requirements under expansion programme during 19. 


52 


1952 1. employment: change in volume 
2. housing provision for the employees 


1953 1. employment : change in volume 
2. housing provision for the employees 
3. gross value of sales 
4. costs of distribution 
1954 l. present age and expected service life of buildings, plant and machinery 
2. power equipment installed-prime movers and electric motors 
3. transactions in fixed assets during the accounting year 
4. expenditure on repairs and maintenance (Materials, labour costs, service charges etc.) 
5. employment: change in volume 
6. inward freight 
7. particulars of intermediate products 
8. payments made on account of other Serviees such as printing ; advertising 3 ware- 
housing ; insurance; purchase agency ; audit ; accounts, and bank ; managing ageney 
and other services, 
9. trend of production and possibilities under existing fixed capital equipment 
10. stocks, Supply and utilisation of selected articles 
1955 1. employment: change in volume 
2. group benefits 
3. industrial benefits 
4. intermediate products (fuels) produced 
5. intermediate products other than fuels produced 
veg mrt MEO hein ui v 
à ; $ + accounts and bank ; managing agency 
and other services 
7. trend of production and possibilities under existing fixeq capital equipment 
1956 l. programme of expansion during 1956-61 
2. same as item 6 in 1955 
1957 l. programme of expansion during 1956-61 
2. same as item 6 in 1955 
1958 l. selected products manufacture, "i 
2. same ns S. 6 in 1955 d Men iip: gests: LAB Trend VAR 
3. distributive costs during the calendar years, 1957 
4. 


. iss and 1958 
production Possibilities under existi 


years, 1957 and 1958 during the calendar 


42. The results of the sample surveys for the referen i 
s ce periods fr 1949 
to 1955 have so far been published and P puis 


draft reports relating to the subsequent 
reference years have been prepared and submitted to the Government of India for 


approval. This is the only series which provides the basic data relating to the entire 
sector known as factory production. 
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43. An account of this peri 
period would not be co 
mplete without a i 
mention of 


the observati 1 
ions of the National Income Committee with regard to th 
S o the sample surve: 
ys 


of manufacturing industries. 
44, The Committee whi ili 
i ch utilised the data 
a collected in the 
she sample surveys 


pies for the purpose of estimating the contribution of 
ational i jon : 
of estimates, one given by a dnd some grave discrepancies in m t Le. 
of manufactures. It : DORT ensus of Manufactures and the other by sampl TD» 
"ipee s A appears that the Committee became slightly sce 2a e survey 
Committee js f i posce up by sample surveys of manuf Pu. 
, therefore, expressed the following views in their Final po EO que 

ld be no objection to sa iu: c 
annual census We would be opposed n any Micro Wal filing garisitety Pa ia 
made by the DIS (Director of Industrial Statistics) by Mn e the good beginning 
manufacturing industries. We say this because instead of a E fhe emanate 
subject coverage, there has been ae us Y. is 
, years, 


deficiencies in regional and 
a tendency to replace the census itself by means of a sample surv 1f 
VOY: an ann 
ual 


manufacturing industries i b T : 
anufa g : jes is not manageable, it would be made mar 
TE : rer A 
over a number of years. But it does not seem advisable t nage 
a T : sable to re 
y means ofsample estimates. There are various ways b. i 
be distributed over a number of years. First. a 
s with full coverage, in three une stly, there is the 
4 ve years, whie 
he crop area statistics. In relation an h we 
: e census 


of manufacturing industries, the method might be modified in vari 
arlous Ways Th 
. Thus 


the units to be covered in any year, instead of being drawn from all groups of i 
s more convenient, to only a few gr Ec ges 
elate 


of manufacturing in 
facturing industries to n 


“While there shou 


census of 1 
able by spreading it 
this systematic record b 
the annual census may 
method of partial annual censu 
have mentioned in connection with t 


might be confined, if that appear 
industries which (groups) in the particular year might be fully covered. O 
e important industries might be win AE 

very year 


mor 


be covered by 
d the one which is most suitable to administ: 
stra- 


that the basis of this collection should 


rger units in the 


der might 
e variations an 


only the la sus ri rer ^ 
a partial cens spread over three or fiv 
la d e 


while the remain 
There are mor 


years. 
tion might be adopted. We feel, however, 
bea systematic census and not a random sample survey.’ 
Professor P. C. Mahalanobis, reserved his opini 
ion 


he Chairman, 


y the Committee. Presumably, he did not coneur with th 
e 


45. However, t 


on the view expressed b 
views of other members of the Committee on this score. 
46. Following the repeal of the Industrial Statistics Act, 1942, some of th 
State Goverr Bombay (Maharashtra), Kerala, etc., launched Baifpl Bu: 3 i 
of Manufacturing ries in their respective States on the same lines as eet we 
Sample Surveys 9 g Industries, the only difference being that in rk 
surveys the item cov: tricted to the minimum programme unlike the NB 
Sample Surveys of Manu The results of these surveys have not 


ments like 
Indust: 
f Manufacturin 
erage Was res 


facturing Industries. 


come Committee, Final Report, 1954, pages 07 and 68, para 2.138, 


o National In 
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47. In 1953 the Parliament passed the Collection of Statistics Act, 
(No. XXXII of 1953), but it was not brought into force till the 10th November, 1956, 
when a notification bringing it into force at once was issued. The reasons for keeping 
the enactment in abeyance from 1953 to 1956 appear to be that the statistical agencies 
and organisations in the Government of India were contemplating enacting a new legis- 
lation provisionally christened as Census and Statistics Act repealing the Census Act, 
1948, the Collection of Statistics Act, 1953 and Cotton Industry (Statistics) Act 
1926. The Act provided for the collection of all kinds of statistics on a wide variety 
of subjects from Census of Population to local bodies statistics. 
sive draft seeking to centralise statutor 
authority. The various 


It was a comprehen- 


ation of collection contemplated 
ems that the idea of having one 
sties had to be dropped, 

18. The Government of India in the Ministry of Commerce 
therefore, issued a notification under sub-section (3) of Se 
tion of Statistics Act into force on 10th November, 1956. On this date the Industrial 
Statisties Act, 1942 stood repealed. The promulgation of the new Act 

changed the basis of industrial censuses in India. The Collection of Statistics Act, 


1953 is radically different in structure, composition and legalistic aspects from the 
Industrial Statistics Act, 1942. The latter, bein: 


all powers on the State Governments and State St; 
tion of Statistics Act, 1953 confers concu 
Governments for collection of stati 

fection $ Gf ithe Aci wi qve & to any of the matters specified in 
These concurrent powers do n 
collect statistics in respect of 
exclusive powers to collect dat 
list, but they derive the power 
State and Central Governmen 
of data in respect of subjects 
the Indian Constitution. Their 


and Industry, 
ction 1 bringing the Collec- 


has entirely 


red freedom to State Governments to 


ate Governments have no 
mentioned in list TT — State 
Concurrent list, i.e. both the 


and III of the 


: Seventh Schedule of 
n circumscribe 


d by the proviso (a) 
rised to collect statistics 
cified in lis I in the 
Section 3 of the Aot 
ata relating to any of 


"relating to any matters falling under any of t 
Seventh Schedule to Constitution," ànd (c) to 
States to collect; q 
the matters specified in Section 3 of the Act. 

49. The Collection of 
the various provisions of whi 
subjects listed in Section 3 of the Act 
mines, quarries, enterprises, 


ipsa Act, Hus is a comprehensive legislation, 

ch have been designed to collect data on various 

: from establishments. factories, Workshops, 

ompanies, Co-operative Societies, firms, public 
| 
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utilities, commercial undertakings, banking and i 
corporations, shipping and i DEAE vamos DIS M NN xu 
and securities and commodities, advertising Cantos li n i LC 
undertakings, plantations (rubber, tea, coffee or anahe) d E es 
agents and any other concern which is declared as la ies PEN 
Central Government by notification in the Official Gazette quo E OP 
Statistics Act, 1942 authorised collection of Statistics iu fi zs T EA 
Collection of Statistics Act, 1953 authorises collection from a pee > s 
almost all economic activities. In terms of International SEER n Ai Ms 
fication the Act empowers the appropriate authorities to abio E Rs Rose 
Group— 01 Agriculture and Livestock production— Plantation" eid FS 
“Major Group—84; Personal Services” in Division 8. Statistics can " aem : E 
owing matters, namely: (a) any matter relating to s Ner 
any matter relating to any commercial or industrial Bde 
dustrial concerns, and in particular, any matter relatin, 
any of the following matters so far as they relate to welfare of eee 
ely; (i) prices of commodities; (ii) attendance; (iii) livin 
conditions including housing, water supply and sanitation, (iv) indebtedness (v) 7 
of dwelling houses, (vi) wages and other earnings, (vii) provident and other OM = 3 
viii) benefits and amenities provided for labour, (ix) hours of ud 


vided for labour, ( 
(x) employment and unemployment, (xi) industrial and labour disputes (xii) labour 


turnover, and, (xiii) trade unions. 
50. The Act, inter alia, provides for penalties for non-compliance with the 
visions of the Act, and for improper disclosure of information to any 
The Act confers powers to call for information or returns and 
ds or documents. These provisions are similar to those provided 


ing to any of the foll 
or class of industries; (b) 
or class of commercial or in 


to factories; (c) 
and conditions of labour, nam 


various pro 
unauthorised persons. 
access to recor 
dustrial Statistics Act, 1942. 

t was brought into force on 10th Novermber, 
rs to frame the Rules. The Collection of Statistics (Central) Rules, 
tified in the Government of India Gazette on 2nd January, 1960. 
The rules framed are broadly patterned on the lines of the Census of Manufacturing 
Industries Rules, 1945 framed by the various State Governments unders Section 12 of the 


Industrial Statistics Act, 1942 with the exception of one provision which is a definite 
e Census of Manufacturing Industries Rules, 1945. The particulars 
and items on which data can be statutorily demanded by the Statistics Authority 
have been stated in sufficient details in Rule 4, thus dispensing with the forms of 
returns, questionnairs or schedules forming a part of the Rules as was the case with 

s of Manufacturing Industries Rules, 1945. ‘This innovation has introduced 
er of collection of data as the schedules can be modified suitably 
he provisions of Rule 4 of the Collection of Statistics (Central) 
Census of Manufacturing Industries Rules, 1945, the forms of 


t of the Rules as Schedule IT could not be modified without 


301 


right of 
in the In 


51. Though the Ac 


1950, it took 


nearly three yea 
1959 were finally no 


improvement over th 


Censu 
flexibility in the matt 
at any stage within t 
Rules, 1959. Under the 
return which formed a par 
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going through the legal process of issuing draft amendments and final Spend 
tothe Rules. Indication of the particulars on which data are required in the notice to 
be served under the Rule 3 under the Collection of Statistics Act, 1953 is sufficient 
compliance with the Collection of Statistics (Central) Rules. The definitions of pari 
concepts and terms used and the degree of detail with which data on various ‘parti- 
culars’ are required become matters of drafting the forms of return and instructions. 
This gives ample scope for manoeuvrability and flexibility 
of details under various he 
work of Rule 4. 


in the matter of collection 


ads so long as collection remains confined within the frame- 


52. The Government of India in the Cabinet Secretariat (Notification No. 
SO 462, dated the 18th February, 1960) have directed that statistics shall be collected 
relating to all of the following matters: (i) commercial conc 
(b) (ix) of Section 2 
and, (iii) Factories. 


erns as defined in clause 
of the Collection of Statistics Act, 1953, (ii) industrial concerns, 


53. By the same notification the Government of India have appointed the 
Chief Director, National Sample Survey, Cabinet Secretariat as Statistics Authority 
under Section 4 of the Act. 


ANNUAL SURVEY OF INDUSTRIES, 1959 


54. With the calendar year, 195 
Secretariat launched the first Statutory s 
Statistics Act, 1953 (32 of 1953) and the © 
With the launching of this survey the Censuses of M 
the Industrial Statistics Act, 1942 and the Census 
1945 and the Sample Surveys of Manufacturing Industries were terminated, The 
statutory survey marked off a new phase in the col i strial nA 
in India. In what follows an attempt has been m lfeatures 
of the Annual Surveys of Industries for 19 TEN 


: x the surve 
differs from the earlier scheme of the Census of Manufactures, 7 


55. Design, scope and coverage of the survey. 
as ‘Annual Survey of Industries, 1959 was formulated for 
dustrial statistics by conducting censuses a 
The scheme envisaged conducting of : (i) 
on any day 50 or more workers with the 


aid of power a 
the aid of power, and, (ii) 


sample survey in resp 
10 to 49 workers with the aid of power and 20 to 99 workers without t 
and industrial concerns, happened to be selected in the probability. 
Survey year under consideration. 


56. The Annual Survey of Industrie: 
till the calendar year, 1958. 


Industrial Statistics Act, 1942 


s replaced t; 
(i) The Census of Man 
- This Census w Vie 


às carried on annually from 1944 
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en 1958 on a statutory basis with the exception D 

it was conducted on a voluntary basis. a a eee 2 n de ed. 
ed in the year, 1951 in the then Directorate of UCET 
Since 1951 this survey was being conducted annuall SRN 
Sample Survey, Cabinet Secretariat, EE En i 


Industries initiat 
on a voluntary basis. 
Directorate of National 
The Annual Survey of Industries, 1959 covered all factories registered 

he Factories Act, 1948 and industrial concerns as defined ds 1 a 
of the Act with the exception of the following: (1) iron ore ned 
(2) metal mining except iron ore mining; (3) stone quarrying, clay and $9 
(4) salt mining and quarrying; (5) chemical and fertiliser aoea dd att fe 
metallic mining and quarrying not elsewhere classified. aie: 
e Censuses and Sample Surveys of Manufacturing Industries 
anaged or controlled by the Ministries of Defence add 
and training workshops attached to the technical institutions were excluded 
The geographical coverage of the survey was determined by the 
llection of Statistics Act, 1953. According to sub-section (2) 
llection of Statistics Act, 1953, the Act extends to the whole of 
nd Kashmir. However, the factories in Jammu 


57. 
licensed under t 
(d) of Section 2 


58. As in th 
the establishments owned, m 
Railways 
from the survey. 
provisions of the Co 
of Section 1 of the Co 
India except the State of Jammu ar 
and Kashmir were covered on a voluntary basis. 


59. Form of return. 
II was designed. The two par 
on any day 50 or more workers W: 


One single form of return consisting of Parts I and 
ts together were prescribed for factories employing 
ith the aid of power and 100 or more workers without 
the aid of power and industrial concerns (mines and quarries) happened to be selected 
in the probability sample. Part I was prescribed for factories employing 10 to 49 
workers with the aid of power and 20 to 99 workers without the aid of power happened 
to be selected in the probability sample. Part II contained certain extension blocks 
for specific industries which were indicated in the Industrial Classification adopted 
for the survey. The following extension blocks were to be filled for such industries: 


Block (22) : 
etc., (excluding interme 


Consumption of raw materials other than fuels, electricity, 
diate products) during the year. 


lubricants, 
Block (23) : Products and by-products (excluding intermediate products) 
made for sale during the year. 
Block (28) : Stocks of fuels, raw materials and products at the end of the 
year. 
of materials and products in respect of which information 


ks was to be reported was given in Appen- 


60. A classified list 
d Procedures. 


relating to consumption, Pr 
dix V to the Memorandum o 


61. The fo 


duction and stoc 
n Concepts, Definitions an 


ich was not collected at any time either 
turing Industries was collected for the 
(1) equipment other than 


rmation wh 
f Manufac 
f Industries, 1959 : 


llowing new info 


in the Censuses Or Sample Surveys 9 
first time under the Annual Survey o 
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power equipment installed; (2) categorisation of workers into skilled, semi-skilled 
and unskilled for factories in category (i) and industrial concerns in category (ii); 
(3) installed capacity of production ; (4) sales effected during the year by type of con- 
sumer; (5) management and labour relations ; (6) partieulars of training facilities 
given by the factory ; (7) particulars relating to industrial research. 


62. Memorandum containing the Collection of Statistics Act, 1953, the Col- 
lection of Statistics (Central) Rules, 1959, definitions, concepts, 
dures, industrial classifications and product classification was pri 
it formed a part of the form of return and notice served under Sec 
tion of Statistics Act, 1953. 


instructions, proce- 
nted separately and 
tion 5 of the Collec- 


ANNUAL SURVEY OF INDUSTRIES, 1960 
63. In the conduct of the Annual Surve: 


ties were experienced both by the reporting as well as by collecting agencies. It was 


felt that the form of return prescribed was unwieldy and needed rationalisation to 
avoid duplication and to eliminate such items of i 


be repeated every year. A review was, the 


y of Industries, 1959, certain difficul- 


ation was sought, and the 
planning 
ations concerned were con- 
this review, discussions and 
ed in the Annual Survey of 


and development. The Governmental and 
sulted to ascertain their views in the matter. 
consultations the followin 
Industries : 


As a result of 
g important changes were effect 


set of concepts and definitions were adopted for all types of establishments (iii) The 
number of extension blocks to be filled for certain specified industries was 
3tol. (iv) The following items were deleted from the form of return : ( 
costs during the year ; (b) equipment other than power equipment : (e) 
further expected life of buildings, plant and machinery ; (d) categorisation of workers 
into skilled, semi-skilled and unskilled ; (e) incidental expenditure : (f) production 
of fuels, electricity, ete. as intermediate products : (g) industrial servicing ; 
(h) management and industrial relations; (i) sales effected during the year; (j) bu 
culars of training facilities given by the factory : (k) particulars relating t industrial 
research. (v) The size of the form of return was considerably reduced as a result of 
adoption of one single form for all establishments instead of two Parts as in 1959 
form, by rearrangement of various Blocks, by combination and elimination of certain 
items and by removing Summary Blocks. (vi) The anomalies noticed in the various 
concepts and definitions adopted and coding were rectified. 


reduced from 
a) distributive 
present age and 


64. With the exception of the a 
the design of the sur 
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in Basic Industrial Statistics. The form of return was simplified without at the same 
time sacrificing the essential details and partic i 
2 ils a rticulars collected ri 
RA P ected in an Annual Survey of 
MONTHLY STATISTIOS OF PRODUCTION 
1 Censuses and Sample Surveys of Manufacturing 


Industries described above, statisties of industrial production are also collected on a 
monthly basis by various organisations and authorities which have been charged 
with the regulation or development of some aspects of the industries concerned. The 
following are some of the principal organisations and agencies that collect M cnt. 


statistics of production. 


65. Apart from the annual 


organisation industries 


coal 


l. Coal Controller, Caleutta 
Dhanbad and Indian Bureau of Mines, iron ore 


Chief Inspector of Mines, 


Nagpur 
3. Vegetable Oil Produc! 


(1) sugar, and (2) vegetable oil 


ts Controller, New Delhi 
products (vanaspati) 


4. Indian Coffee Board, Bangalore coffee 
5. Tea Board, Calcutta, United Planters’ Association, Southern tea 
India, Connor and Indian Tea Association, Calcutta 

6. Salt Commissioner, Jaipur salt 

7. Textile Commissioner, Bombay cotton, wool and rayon calico 
looms, complete ring, spinning, 
frames and carding engines. 
jute 


mmittee, Calcutta 


Calcutta 
Calcutta and Indian B 


iron and steel 
ureau of Mines, gold 


8. Indian Central Jute Co: 
9. Iron and Steel Controller, 
10. Geological Survey of India, 
Nagpur 
11. Central Water and Power Commission (Power Wing), Simla electricity 
12. Development Wing, Ministry of Commerce and Industry, New the remaining industries 


Delhi 
ee 


66. With the exception of coa 


], sugar, vegetable oil (Vanaspati), tea, salt, 


cotton, woollen and rayon textiles and iron and steel, where the collecting organi- 
sations have statutory poWers to call for returns, the statistics relating to remaining 
industries are collected on à voluntary basis. As the collection in case of most of the 
industries is on & voluntary basis, the utility of many of these production series is 
diminished because, (1) the coverage and scope have been limited to large units in the 
industries; (2) the percentage of response is not uniform from month to month; (3) the 
ponse in certain cases is very low; (4) the quality of data is not uniform 

and, (5) the estimation of production figures in cases of 


percentage of res 
and in some cases Very poor; 
rbitrary judgements. 
collected on & statutory ba 


defaulting units introduces & 
the absence of adequate orga 


67. Even where the data are 
from some of the defects noted above in ; 
to secure compliance with the statutory provisions and launch prosecutions in case 


of defaults. 


sis, the series suffer 
nisation and staff 
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68. With the exception of three industries, viz. (i) woollen manfuactures, 
(ii) matches, and (iii) electricity generated, where the figures relate to Jammu and 


Kashmir also, the territorial coverage of the remaining series is limited to Indian 
Union excluding Jammu and Kashmir. 


Statisties collected relate to : (ij installed capacity in case of all industries 
excepting coal, iron ore, coffee, tea, salt and gold; (ii) volume of production in one 


or more than one unit, wherever it is conventional and feasible; (iii) stocks of finished 
products at factories at the end of the month. 


69. In addition to these production statistics 
consumption of basic materials, 
accidents, machinery installed, exports and imports, etc., 
monthly basis and such additional information is either 
agency or organisation in its month] 
mimeograph form for limited circulation. 


; information relating to the 
employment, wages, disputes, hours of work, 
àre also collected on a 


published by the collecting 
Y or annual publication or issued in a 


70. All these production stat 


istics are re 
Statistics of the Production of Selected Industries of India, 
Statistical Organization (Industrial 


of India, Calcutta. 


issued by the Central 
; Cabinet Secretariat, Government 

The distribution of Statistics is gi i 

January 1950, seventy red. Simultaneously, the scope 

of distribution by States is also en 


7l. As stated earlier, some of the collecting agencies 
monthlies incorporating therein the statistics collected by them in 
controlled or regulated by them. The following 
issued by the collecting agencies : 


published their own 
respect of the sphere 
ie 9 OF die important monthlies 


* 

(1) Indiam Cotton Textile Industry, Textile Commissioner, Ministry of Com- 
merce and Industry, Government of India. (2) Jute Bulletin, Indian Central Jute 
Committee, Calcutta, (3) Monthly Coal Bulletin, Chief Inspector of Mines, Ministry 
of Labour and Employment, Dhanbad, d 


72. These monthly publications 
may be of interest to the persons, 
industry concerned, 


give Such additional information which 
organisations and agencies connected with the 

73. The monthly statistical bulletin Indian Cotton Textile Industry which. 
was started from June, 1955 replaced the Monthly Statistics of Cotton Spinning 
and Weaving by Indian Mills and the monthly statistic 


al bulletin issued for official 
use as Cotton Cloth and Yarn Control in India. The information is collected on 
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a statutory basis under the provisions of the Essential Commodities Act of 
1958 from the units engaged in the manufacture of cotton, woollen and rayon 
nd textile machinery. The publication gives all-India as well 


yarn and fabrics a 
s of production of cotton yearn according to counts, cloth 
3n 


as State-wise figure 
according to various, categories 


per-capita availability of cloth, 
and stock of cotton and cotton waste, labour employed 


An annual publication entitled Annual Statistical Digest 


and varieties, figures of import and export, annual 
indigenous production of textile machinery and 


accessories, consumption 
productivity, trade, etc. 
Indian Textile Industry, is issued e 
summary tables for à decade. 


ach year giving annual figures, together with the 


74. The monthly Jute Bulletin which gives daia relating to jute trade and 
industry, statistics of production and stocks, consumption and export of jute goods, 
is issued by the Indian Central Jute Committee. The information is collected on a 
voluntary basis from t mbers of the Indian Jute Mills Association and hence 


he me 
it does not contain the h are not members of the Associa- 


data relating to units whic 


tion. 

15. The Monthly Coal Bulletin contains figures of production, despatches and 
stocks of coal, employment, hours of work, productivity, wages, accidents, disputes, 
machinery installed and in operation, etc. The data are collected under the provisions 
of the Indian Mines Act, 1952, and the Rules framed thereunder, Coal Mines Regula- 


tions, 1957 and the Mines Maternity Benefit Act, 1941. 


nt Wing, Ministry of Commerce and Industry, Govern- 
ly statistics of industrial production on a voluntary basis 


from industrial units registered and licensed under the Industries (Development and 
Regulation) Act; 1951. The units licensed are pues employing 50 or more workers 
with the aid of power and 100 or more workers DEUS phe aid of power and engaged 
in the manufacture of any of the articles listed in ae First Schedule um the Industries 
(Development of Regulations) Act, 1951. M addition ue these Industral units, other 
organised units in the scheduled and especially assisted industries pome on the regis- 
ters of the Development Wing even though not satisfying be criteria of employment 
o submit statistical returns on a voluntary basis. The returns in the first 
instance are collected by different Directorates of the Developmen Wing who are 
for the development of their respective specific industries and these are 
fter scrutiny. A consolidated statement covering all industries is 

red and a copy is sent every month to the Joint Director (Industrial Statistics), 
D i q (a Organisation Department of Statistics Government of India for 
NS DRE anew Statistics of Production of Selected Industries of India 
publication in the Ys Index Number of Industrial Production. As compared to 
Bron popsa i tistics, the coverage of the monthly -series 


i i thly sta 
th neies which collect monthly i rago 
m ane the Development Wing is very wide and extensive. 


76. The Developme 
ment of India collects month 


responsible 
then tabulated a 
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INDEX NUMBER OF INDUSTRIAL PRODUCTION 


77. Index numbers of industrial production are designed to measure at 
regular intervals the general movements in the volume of industrial output. The 
importance of index numbers in economic analysis and the various uses to which they 


can be put to have been described by the Statistical Commission, United Nations in 
the following words : 


“The general aim of an index number of industrial production is to indicate 
changes over time in the volume of production of non-agricultural commodities. 
The index numbers compress many facts into a few simple figures and, in conjunc- 
tion with other data, their use in economic analysis is in summarizing past develop- 
ments forecasting future trends and making decisions on policy." 


"In micro-economic analysis an index number of production shown with an 
industrial grouping enables comparisons to be made of changes in the output of differ- 


ent industries, as between themselves and in relation to such other data on separate 
industries as employment, wages and earnings. 

of relative changes in productivity, 
man-hour. 
nomy as 


A specific example is the analysis 
measured statistically as output per man or per 
In macro-economies, the index Serves to assess the Significance for the eco- 


à whole e changes in the volume of industrial output in relation to corres- 
ponding changes in population, national income, 


foreign trade, prices and other 
aggregates. Indeed, the index has a particular importance in any analysis of economic 
changes since industrial production is one of the more dynamic and fluctuating 
elements in the economy. The broad industrial groupings of the index are relevant 
here and it would be even more useful if a separati 


: ; on could be mad - 
duction of capital goods and of consumption goods,” ALT oe 


"Activity in the whole economy of a country can be valued in three ways to 
give, after suitable adjustments, three identical totals: national inco en 
expenditure and national product. This is essentially e ta ae 


F y à money valuation at current 

prices. However, there corresponds to each total a “real” or volume c t, with 
à nis : once 

price changes eliminated, which can be approximated by a valuation at EEA 

prices. An index of production rel : 


ates t ; 
i ERO the volume concept, i.e. to national income, 
expenditure and product at constant prices,”? 


78. The Statistical Commission has clearly brou, 


uA ght out the importance and 
significance of index numbers of industrial production in economic ‘oil sis. In 
an under-developed economy like India where there is a n hurts 


s MO pod. à : eed and urge to bring about 
rapid industrialization, the index number of industrial production is an important 


economic indicator of the progress made in achieving the objective of rapid industriali- 
zation. 


7 Statistical Commission, United Nations (1950 Ind =i 
: Num ; . 
Studies in Methods, Number, 1, 5. ( ) ce bers of Industrial Production, 
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19. The first systematic attempt at construction of index numbers of indus- 
ae B. Meek, in 1937. In this paper “Some Measures 
ndia”! read before the Royal Statistical Soci 

d ociety on 16th 
March, toei Dr. D. B. Meek, (for some time Director of Commercial Intelligence 
and Statistics, Calcutta) presented a series of index numbers of industrial productio 
for 37 years beginning from 1896-97 to 1932-33. In the construction of these ium 
gross value of output of following industries was used : (1) tea, (2) sugar, (3) SEN 
(4) jute manufactures, (5) woollen manufactures, (6) pipes and paper 
(8) iron and steel. 


trial production was made 
of Economie Activity in I 


manufactures, 
board, (7) breweries and distilleries, 


80. The first two industries, viz. tea and sugar were included in the index 
numbers of agricultural production while the remaining industries were covered in the 
index numbers of industrial production. These index numbers were constructed 
on a three-year base period (1911-12 to 1913-14) for each of the industries and the indices 
of individual industries Were combined into an index number of industrial production 
by using weights proportional to the average annual value of the output of each industry 
during the base period. One special feature of this index number is that estimates 
of cotton cloth manufactured by handloom industry were prepared on the basis of 
yarn consumption and this was added to the production of cotton manufactures by 
large-scale establishments. In spite of its many defects such as inadequate coverage 
incorrect. and incomplete data, and other conceptual and technical Bortone 
this index number together with other indices prepared by Dr. Meek provides the neces- 
sary desideratum for measuri -term changes in output and income. It fulfils 

t historical role by nformation relating to the important sec- 
already been made to prepare estimates of long- 


an importan 
tors of the economy- Attepts have 
d income by using the information given in Dr. D. B. Meek's 


term trends in output an 


paper.? 


px OF INDUSTRIAL PRODUOTION (OLD SERIES) 


INTERIM IND 
umbers of industrial production 
Economic Adviser, late Department of Commerce 
Government of India, with the year 1937 as 


and electricity undertakings comprising 


The next attempt to construct index n 


y the Office of the 
mmerce and Industry). 


d manufacturing. mining 


81. 
was made b. 


(Ministry of Co 
base. It covere 


Royal Statistical Society, 


Some Measures of Economic Activity in India, 


s Meek, D. p. (1937) : 
tional income in India, 1900-01 to 


the long term growth of na 
ional Income, September, 


Part III. 
ROGA note on 
nference on Research in Nat 


» Mukerji; b 
Second Indian Co 
1952-53. Pape e Seco! 


1960. 
Patel, 8- J. (1958) : Long-term changes 


Hconomic Journal, 5, Number, 
Raj, K- N- (1961) : 


in output and income in India: 1896-1960, The Indian 


Indian economy, 1900-1960, Yojna, Special Number. 
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the following 15 industries, which covered nearly 90 per cent of the total production 
of these industries. : 


industries weight 

l. cotton textiles 42 

2. jute manufactures 18 
3. steel 8 

4. chemicals 1 

5. paper 2 

6. cement 4 

7. matches 2 

8. paints 1 

9. wheat flour 1 

10. distilleries and breweries 1 
ll. sugar 10 
12. petrol 1 
18. kerosene 1 
l4. coal 4 
15. electricity 4 
Total 100 


weries, sugar, petrol, kerosene, ; 
"s S : " seasonal 
Variations were made by the technique of 'agi 


INTERIM INDEX OF INDUSTRIAL PRODUCTION 


82. In the year, 1950 the statutory Censuses of Manufactures initiated 
in the year 1946 completed four years and suffici 
aspects of the industries covered were collected in ¢ 
tion of the index numbers on a more scientific basis. I 
to discontinue the previous series covering 15 industries wj base and introduce 
new series covering mining and manufacturing comprising 20 industries. with calendar 
year 1946 as base. It covered 35 items under 20 industries, For the first time value 
added by manufacture obtained from the First Census of Manufactures 1946 was 
used for allotting weights to various industries. This was a definite improvement over 
the previous method of weighting b ctory value of output, as 


ased on the gross ex-fa. 
value added by manufact; e Work done or the effort 


ure measures more accurately th 
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put forth and the value created by the industry during the period. This measurement 
of the value of processing carried out by the industry is the true measure of its net 
output. In ease of coal the gross ex-factory value at pit-head of coal mine was taken 
as an estimate of value added. The industries covered with their respective weights 


have been given in Table 1. 
83. The index was computed by taking a simple weighted arithmetic mean. 


The formula was as follows 
E RmWm 
I = ^ X100. 
SWm * 00 
Where Rm is the production relative for the item for the month and Wm the weight 


allotted to it. The index was adjusted for variations in the number of days in the 


month by the formula 


Jic R'm X average number of days of a month in the year 
m = Calendar number of days in the month 


nadjusted production relatives for the month. 


Where Rm and R'm were adjusted and u 

84. The index was adjusted for seasonal variations in sugar industry only. 
Adjustment was made in the Index for the seasonal variations in its output as follows : 
(a) Production relative. The adjusted production relative for this industry 


is determined by the formula 
Bm = P^. x100. 
pm 


uction relative, Pm = Production during the current 


Where Rm is the adjusted prod 
orresponding month of the base year. 


month and pm the production in e 


(b) Weight. The adjusted weight for the month is computed by the formula 


Pm 
= .54. 
Wm am x3.5 


— the production in the corresponding month 


— the adjusted weight, pm 
age monthly production in the base year. 


Where Wm ; 
of the base year and Am = the aver 

Table 1 shows the actual adjustments of weights. 
85. It will be seen from Table 1 that the adjusted weight varies from 
UT i i É ing the working season than during the off-season. 

th, being higher during s f 

month to mon ased on the value added by the industry in the base year was 
m April to November were less than 3.54. 


Tho RISE Mesa the 8 months fro. 
F ichts during the 8 m 
3:54, but the weg Él distributed pro rata among other industries. 


E ur ight below 3.54 was 
This deficit in the weg h, when the weight exceeds, pro rata reduc- 


r to Mare 

yi ths of December to : 
During the ee 1 the weights for other industries. This procedure was defective in 
tion was p e ir did not take into account theann then rl 
a number of Ways. 


This pres d the production i 
base year and the production in months like 
f : compared to the 
pattern in any year 
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TABLE 1. ADJUSTMENT OF WEIGHTS FOR SEASONAL 
VARIATIONS IN SUGAR INDUSTRY 
rn ae ee MÀ À— 


adjusted weight : 
production in the 


production in corresponding 4 
month base year month in the , 
(tons) base year 
T6908 7394 
(1) 2 3 4 
l. November, 45 18,107 0.83 
2. December, 45 161,823 7.46 
3. January, 46 287,093 13.21 
4. February, 46 250,599 11.53 
5. March, 46 158,845 7.31 
6. April, 46 33,411 1.54 
7. May, 46 6,041 0.28 
8. June, 46 1,076 0.05 
9. July, 46 Nil = 
10. August, 46 Nil = 
ll. September, 46 1,025 0.08 
12, October, 46 4,280 0.20 


total 922,900 
July and August with zero weights. 
about violent fluctuations in the gener 
was one of the major weaknesses of t 


This procedure of Seas 
al index number of in 
he index number, 


onal adjustment brought 
dustrial production, This 


REVISED INDEX oF INDUSTRIAL PRODUCTION 

86. As this index number did 

and manufacturing, it was designated 

the year 1955 this series was replaced b 

manufacturing and public utilities (electri 

the various industries of the Major Gro 

Industrial Classification of all Economic Activities, The ind 
respective weights have been given 


in Table 3, 
adopted as a base year on the recommendations mad, 


king Party on 
Base Periods of Official Index Numbers appointed by the Standing Committee of 
Departmental Statisticians of the Government of India. In recommending 1951 
as base year, various considerations such as the new Post-war norm assumed by the 
industries and commencement of the First Five Year Plan weighed with the Working 
Party. As in the case of Interim Index Number, value added by manufacture as 
obtained from the census of manufactures for the calendar 

assigning weights to various indust US. As the Scope of the 
census of manufactures is lim; i 


ustries covered with their 


The calendar year 1951 was 
© by the Wort, 


Lc lll —7 id. 
on M — 


DEVELOPMENT OF INDUSTRIAL STATISTICS IN INDIA 


mdustries not covered by the census of manufactures were made on the basis of dat: 
a 


collected by other agencies and or 


iganisations. Weights have been allotted to the 


different items in proportion to the value added by manufacture. 


VALUE ADDED BY MAN 


UFACTURE HAS BEEN OBTAINED AS STATED BELOW 


name of industry 


source and method of estimation 


(i) manufacture of textiles : jute textiles ; 
manufacture of leather and leather products 
except footwear `: tanned hides ; 
basic metal industries : iron and steel, non- 
forrous metals, manufacture of machinery, 
except electrical machines, sewing machines ; 

(i) food manufacturing industries, except beve- 
rage industries : sugar, wheat flour, tea, salt, 

e oil products (vanaspati) ; 


vegotabl 
cigarettes ; 


tobacco manufactures : 
manufacture cf footwear, other wearing 


apparel and made up textile goods : footwear 
(leather) ; 
manufacture of wood and cork, ezcept manu- 
facture of furniture : plywood ; 

manufacture of rubber products 5 

manufacture of chemicals and chemical pro- 
ducts : allitems except paints and varnishes, 
matches and soap į 
manufacture of non-metalic mineral products 
except products of petroleum and coal : mant- 


facture of metal ‘frroducts except machinery 
and transport equipment ; manufacture of 
lectrical machines: all 


machinery, except e 
items except gewing machines ; 
manufacture of electrical machines apparatus, 
appliances and supplies : all items except 
electric lamps and fans ; 
manufacture of transport 
coal mining : coal ; 4 
(iii) manufacture of textiles : cottcn textiles; 
manufacture of chemicals and chemical pro- 
ducts: paints and varnishes; matches, Soaps ; 
manufacture cf electrical machines, appa- 
appliances and supplies : electrical 


equipment i 


ratus, 
lamps and fans ; 
(iv) metal mining : iron 0r? ; 


; gold; 
erated; 


al industries 
electricity g9' 


(v) basic met 
er: 


electric light and pow 


oducts : 
(vi) manufacture of paper and pape P' 
paper and pap?r boards. 


The value added has been obtained from the 
Census of Indian Manufactures, 1951. 


The proportion of value added by manufacture to the 
gross value of output for all these items except:coal 
and salt has been determined either from the Census 
of Indian Manufactures, 1951 or from the sample 
Survey of. Manufacturing Industries, 1950. For 
coal and salt this proportion has been determined 
from the particulars sent by two important con- 
cerns, and the Salt Commissioner, respectively. 
The value added by manufacture for all these 
items has been estimated by multiplying the 
gross value of output in 1951 by this proportion. 


The Census estimate of the value added by manu- 
facture in 1951 has been increased in proportion 
to the excess over the census estimate of the quan- 


tity produced 


The gross value of output in 1951 has been taker 
as the value added by manufacture, as the value 
of input is negligible. 

The value added by manufacture has been supplied 
sidential Auditor, Kolar Gold Field and 


by the Re: 
the Department of Finance, Hyderabad, in respect 
of gold and by the Central Water and Power 


Commission in respect of electricity generated. 
The value added by manufacture has been obtained 
by multiplying ihe total tonnage of the production 


by the value added per ton of paper produced as 
obtained from the Census of Indian Mdb 
1951. 
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87. The weights determined on the basis of values added by manufacture 


are distributed to the sub-items in proportion to their gross value. The cases in which 


in the industry, the census estimate of 
roportion to the excess over the census 
estimate of the quantity produced either on the basis of value added as a percentage 
hysical unit, the methods of estimation 
nd quality of data, 

88. The monthly Production statistics are collected fro 


rial production has no organi- 


sation to collect monthly data, The monthly data are, therefore, collected from the 


industries source 
l. coal Coal Controller, Caleutta 
2. iron ore Chief Inspector of Mines in India, Dhanbad 
3. sugar Vegetable Qj] Produets Controller, New Delhi 
4. vegetable cil products (vanaspati) -do- 
- b. coffee Indian Coffee Board, Bangalore 
6. tea Tea Board, Calcutta ; United Planters Association 
of Southern India, Coonoor ; and Indian Tea Asso- 
ciation, Calcutta 
7. salt Salt Commissioner, New Delhi 
8. cotton and wool Textile Commissioner, Bombay 
9. calico looms, complete ring Spinning, -do- 
frames and carding engines 
10. Jute Indian Central Jute Committee, Calcutta 
ll. iron and steel Tron and Steel Controller, Caleutta 
12. gold a Geological Survey of India, Caleutta 
13. electricity Central Water and Power Commission, (Power 
Wing), Simla : 
14. other industries 


Development Wing, 


Ministry of Commerce and 
Industry, New Delhi 


The monthly production of different indus 


: these sour from the 
monthly returns received from factories, mi T PS EH 
utilities. With the exception of coal, s 


on à voluntary basis, 


89. With the exception of 
ment for seasonal variations, no ch. 


index number and adjustments on account of 


DEVELOPMENT OF INDUSTRIAL STATISTICS IN INDIA 
'The following table shows the seasonal indices for sugar, salt and tea. 


TABLE 2. SEASONAL INDICES FOR SUGAR, 
SALT AND TEA 


month sugar salt tea 
January 286.81 33.22 11.75 
February 299.17 60.02 10.41 
March 238.34 129.75 17.90 
April 91.23 215.28 67.25 
May 23.79 300.67 93.66 
June 3.88 230.70 137.15 
July 1.33 74.59 135.77 
August 1.93 32.66 180.21 
September 2.68 32.75 176.79 
October 5.62 23.22 181.37 
November 28.43 21.56 119.20 
December 188.33 35.41 39.77 


This procedure of adjusting the index for seasonal variations was found to be defective. 
al index and sugar was the chief disturbing 


Tt caused violent fluctuations in the gener 
tuations attracted good deal of attention. The index 


These violent fluc 


factor. 
n for good deal of adverse comment and criticism. 


number came i 
90. With a view to studying the procedures for evening out the violent fluc- 
tuations and other related problems, the Central Statistical Organisation, Cabinet 
Secretariat, Government of India appointed a Working Group consisting of represen- 
tatives of the Directorate of Industrial Statistics, the Ministry of Commerce and In- 
dustry and the Central Statistical Organisation. The Working group recommended : 
ng the index for the variation in the 


the present procedures of adjusti 
yariations should be discontinued, and, 


s in the month and for seasonal 
) the crude index for each month should be adjusted for seasonal varia- 
al indices calculated for each of the calendar months by the 
ased on the crude index calculated for each month from 
In accordance with these recommendations, 
ased on the index for each of the months 


(i) 
number of day: 
(ii 
tions only by the season 
method of moving averages, b. 
January 1951 to December 1958. 


seasonal indices for each calendar month, b 
from January 1951 to December 1958 were computed. 
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The computed seasonal indices are as under : 


months seasonal index months seasonal index 

January 103.64 July 100.57 

February 100.91 August 98.85 

March 103.73 September 5 08,22 : 
April 99.54 October 94.93 
May 99.80 November 96.75 

June 96.54 December 106.75 


manaa x D I 


From November 1958 the general index for every month is adjusted for seasonal 
variation by using the above seasonal indices. 


91. Another change that has been etfected 


is that the series of monthly 
production index has been extended over the latest period of 25 months instead of 13 
months. 


in the scope, covorage, base year, weighting diagram, techniques and procedures for i 


.„ the current index suffers from several 


! on the information obtained from wide 
variety of sources. The data obtained from all these sources for deriving weights 
r from severa] limitations. The index 
It nee 


l ds to be examined whether the index 
with 1951 as ba T ; e changes in industrial 


lso suffer from certain | 


| Firstly, with the exception of industries like coal, 
sugar, vegetable oil (Vanaspati), cotton and woollen textiles 


tof iron and steel, and salt, 
the information is collected on a voluntary basis. The percentage response in case of 
many industries is between 70 to 80 per cent and TE 


this response is not uniform from 
uniform fro 
month to month. Secondly, the information in case of m 


from the large-scale units licensed under the Industries (Development and Regulation) 
Act, 1951, i.e., employing 50 or more work j | : 
power. It leaves out a very large 
from the scope of the index. ; When no re 
expected to submit the return, the production for that unit is estimated. Since 1951 
many new units producing capital and intermediate goods have coins up, but the 
current index does p, 


les. Similarly, some industries 


structure and produc- 
imitations which have 


but the current index with 195] base doe 
therefore, become imperative to revise th 
The Annual Survey of Industries 
taneously throughout India, is much wider in Scope and c 
collected in this survey are processed, it may be possible t 


representative weighting diagram. The scope and cover 
expanded automatically. 


8 not take note of 
e current index wi 
which is being planned 


all such changes. It has, 
th any latest year as base. 
n à uniform basis simul- 
Overage. When the data 
9 have a more reliable and 
age of the index would be 
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EVALUATION OF THE DOMINANT LATENT ROOT 
AND VECTOR OF A SYMMETRIC MATRIX 
ON CALCULATING PUNCH TYPE IBM 626 


By NANDURI CHINNAM RAJU 
Indian Statistical Institute 
SUMMARY. The dominant latent root and associated vector of symmetric matrices are often 
required in statistical and other studies. A method of such computations on the punched card system is 
presented in this paper. Only a sorter and calculating punch type IBM-626 or similar machine need 
be used. 
l. MATHEMATICAL BASIS OF THE METHOD 


To evaluate the dominant latent root and the associated latent vector of a 
real symmetric matrix 4, we adopt the method of successive approximations. First, 
by repetitive squaring the matrix A is raised to a high power to get 


A" = B = ((bj)), say. 
Tet 2 = s by, and y = aa; i= 1, 2, ..., m. 
j=l 
Then (y, yf9, ..., y) can be taken as the initial approximation to the dominant 
latent vector of A. 


The next approximation (which we shall call the first approximation) is 
QD, yg, ..., YP) where 


n 
y = aP jad, af!) = x by 
ja 


for i = 1, 2,... n. Successive approximations are obtained recursively from the 


formulae 
YD = aD jad; afd = »ENTO 
* ja 
so that [y(^P, y(^D, ..., yf] forms the (¢+-1)-th approximation to the dominant 


latent vector. One stops when 
yer) = y? for 4—1,2,... 5 


to the desired degree of accuracy. If y; is the limiting value of y}, then (y,, y», ..., Yn) 
is the dominant latent vector and the dominant latent root A is obtained from 


the relation 


a” = È bgl; 
i=l 
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2. 'THE SYSTEM 


One punched card for each element of the matrix B showing in addition to the 
value b; of the element, the row number i, and the column number j is prepared. 
This set of n? cards are called the matrix cards. Now we consider the matrix 


UO = (mi), 


where mP = y, for i=1, 2,...,2 and j— 1, d sen d 


and (y, y(9, ..., y) is the first approximation to the dominant latent vector of 
A. Then another set of a? cards, one for each element (m 


ï) of the matrix M showing 
its row number i and column number j also, are prepa; 


red, which may be called 


1; i$ punched on all the cards. The same 
fields are allotted to show the row numbers and column 
Then the multiplier cards, the matrix cards and 
a way specified in Section 4 and are fed into th 
multiplier values my, with the necessary ro 


multiplier cards. Also the value a — 2 b 
TE 


numbers in both the cases. 


m 
e a buy = T E 
is also punched on all these new multiplier cards. Tt is to be noted that 
mp = yD, for i= L2,.,n;j—1,2, 
becomes the 2nd approximation to the 
Sets of cards are Separated by 


"9 and (yD, yg, ..., YP) 
dominant latent vector of A. 


sorting on the column sh 
a) = 7, the procedure is stopped.’ Otherwi 


Then the three 


whole process is stopped when aD — ato, 
limiting value of y9, 


3. DESCRIPTION or 


THE METHOD 
Basic data are transferred to punched 


cards according to the following card 
designs. 
CARD DESIGN {FOR MATRIX CARDS 
fa numbor i 
serial item of 
number columns ou mee 
a. C.D.I. 1 1 Punch 1 
OP row number 2 7-8 
3. column number 2 9-10 
4. value of the element (bij) 5 11-15 
Note: In addition ‘X’ is punched in Column 7, on the card showing the element bin, and in column 
9 on all the cards Showing the elements bi n-i, for Pl, doses m 5 $ 
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CARD DESIGN FOR MULTIPLIER CARDS 


number 
serial item of card remarks 
number columns columns 
I GDI 1 1 punch 2 
2. row number 2 7-8 
3. column number 2 9-10 
4. value of the element (mij) 5 16-20 
5. value of zi 7 21-27 
1 35 


6. cycle number 


Note: Tho above items are punched manually for the first time, and later on they are punched 


automatically by the calculating punch. 


Procedure: The detailed steps followed by the operators are exceedingly 
simple. A complete operational procedure is given below. 


Step (1): The multiplier cards and the matrix cards are merged together 
and sorted on cols. (7-10) so that at the end of the operation, all the cards will be 
arranged in increasing order of row-numbers and each multiplier card is followed by 


corresponding matrix card having the same row and column numbers. 


Step (2): Thus the cards will be divided into ‘x’ groups corresponding to 
‘n’ row identifications. At the end of each group, a set of ‘x’ blank cards are filed; 
so that we will have a pack of (35 n?) cards arranged in the above specified way. 


Step (3): The whole pack is now fed into the calculating punch, wherein 
the now multiplier values are developed and punched on the blank cards. 


Step (4): After the calculation is over the three sets of cards are separated 
by sorting on the column showing the cycle number. 


Steps (1)—(4) are repeated using the new multiplier cards in place 


Step (5) : 
of multiplier cards. 


of the old multiplier cards, to obtain yet another new set 
The whole procedure is stopped when a( FD — aff, 
4. PROGRAMMING ON IBM CALOULATING PUNCH TyPE-626 N 


(1) The value ‘b; is read from eard columns 11-15 from 


Factor routing. 
matrix cards only (C.D.I. = 1). (2) The value 7; is read from card columns 16-20 
from multiplier cards only (CDI. -— 2) (3) C.D.I. = 2 is punched directly from 
the punch emitter on the new multiplier (blank) cards in card column 1. (4) Row 


numbers and column numbers are also punched in card columns 7-8 and 9-10 
respectively. (5) The new multiplier values (m,;) are punched in card columns 16-20, 
(6) The divisor a, is punched in card columns 21-27 on all the multiplier cards. 
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Read cycle operations. (1) From matrix card the information b;j is read into 
Storage 6R. (2) From multiplier card the information 7; is read into Storage 7L. 
(3) For all those matrix cards showing the elements [ere 


25-15 «++: On qq, Counters 
4 and 5 are reset. (Note: On these cards X is punched in addition to the digit, in tens 
column of the field showing the column numbers by means of which a selector is 
picked up). (4) From all the multiplier cards showing the elements Mn: Many ++) Mans 
whatever information is there in the field allotted for the row number, is added to the 
first two positions of counter 5, which is transferred to the subsequent blank cards, 
on the field for column number. The cycle number from column 35 is also added in 3rd 
and 4th positions of counter 5, to which unity is added in the programme and tho 
new cycle number is punched on the new multiplier cards. 


Note : 


This is achieved by picking up a digit selector for the unit position of 
the number ‘n’. 


It is to be noted that though the counter may add more than once, 
it retains only that information taken from the above multiplier cards for punching 
on the subsequent blank cards. 

All these complicated ways of selection can be avoided, if we can have at least 
one more digit selector on the IBM-626 calculating punch. 


Programme 1 is picked up for multiplier (mi) cards (C.D.I. = 2). 


Programme 1: (1) RISU Storage 6 so that Storage 6R is m 


ade ready to 
receive information (b;) from the matrix card. (2) Non-Punch. 


Programmes 2 and 3 are picked up for matrix (b) cards (C.D.I. = 1). 


Programme 2 : (1) Read out Storage 6R to counters (14-2--3) and Storage 7L 
to multiplier unit 1. (2) Add in counters (1--2--3). (3)MPLY/DIVIDE Start 5. At 
this stage the sum of products (bX mj) is developed and is accumulated in counters 


(1-1:2:1:8). 


Programme 3: (1) RISU Storage 7, so that Storage 7L is ready to receive 
information (m;) from the multiplier cards. (2) Non-Punch. 


Programmes 4 to 7 are picked wp for the matrix card showing the element byn. 


Programme 4: (1) STRI. 


Programmes 5 and 6 (coupled): (1) Pick up co-selector 4, (2) Add 5 in counters 
(1+-2+-3) selectively in this programme through the above co-selector. Half adjustment 
is done at this stage. (3) Add 1 in units (not the first) position of the quotient counter 
(7+8). This is the value of the new multipliers (ma) for i = 1, 2. SE er (4) RISU 
Storage 3 so that the storage is made ready to receive (in the next programme) the in- 
formation v, = (buma --b, mas]... +-b,,m,,), the constant divisor. (5) RISU Storage 
4 so that the Storage is also made ready to receive (in the next programme) the constant 
divisor, to be punched later on, on the blank cards. (6) RISU Storage 5 so that the 
storage is ready to receive (in the next programme) the quotient values, (which are the 
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rest of the multiplier values) m for i = 1, 2,..., and j = 2, 3, ...,n. (7) Add 1 


selectively to 3rd position of counter 5. Thus the previous cycle number which is 
already there in the counter is increased by unity. 


Programme 7: (1) Read out counters (14-24-3) to Storages 3 and 4. (2) Read 
out counters (7-4-8) to Storage 5 and reset. (3) Reset counters (1+2+3). (4) STRI. 


Programmes 8 to 11 are picked wp for all those matrix cards showing the 
2 


elements bi, for à = 2,3, ..., n. 
Programme 8: (1) STRI. 


Programme 9: (1) Read out Storage 3 to counters (1--24-3). (2) Minus in 
counters (14-24-3). (3) MPLY/DIVIDE Start and Divide. (4) Plus in counters 


(74-8). 
At this stage the quotient values are developed in counters (7+8). 


Programme 10: (1) Pick up co-selector 5. (2) Plus (Add 5) in counters (74-8). 
Half adjustment is done. (3) Plus (Add 1) in 3rd position of counter 5. The 
previous cycle number is increased by unity. (4) RISU Storage 5 so that the storage is 


made ready to receive (in the next programme) quotient values from counters (7-4-8). 


Programme 11: (1) Read out counters (74-8) to Storage 5 and reset. (2) Reset 


counters (14-24-3). (3) STRI. 


Programmes 12 to 14 are picked up for blank cards. 


Programme 12: (1) Pick up co-selector 8. (2) Plus (Add 1) in counter 4. 
(For each blank card unity will be added so that on the first blank card 1, as row 
number is punched, and on the second blank card 2, so on and on the n-th blank card 


^is punched as row number). 
(1) Read out Storages 4 and 5. (2) Read out counters 4 


Programme 13 : 
nd 2. (4) STRI. 


and 5. (3) Punch through Storages 1 ar 


Programme 14 : (1) RISU Storage T. 


5. COMMENTS 
ethod is useful for matrices of any order for n < 99, of course depending 
on the number of digits of each element and counter capacity. Such computations 
can of course be done very quickly and efficiently on modern electronie computers, 
but the method developed here is much better than manual methods of computation. 
This procedure takes, remarkably less time, about ten minutes for each cycle for a 
matrix of size 15x15. The operational procedure is extremely simple, requires only 
one 626 control panel. The merging of cards in the specified way is done just with 


the help of a sorter, and all the information, 
automatically by the calculating punch. 


The m 


including the cycle number is punched 
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EVALUATION OF POLYNOMIALS IN ONE UNKNOWN AND 
THEIR REAL ROOTS ON PUNCHED CARD 
TABULATOR TYPE IBM 421 


By D. P. ROY 
Indian Statistical Institute 


chanical procedure of evaluation of polynomials in one unknown and their 


SUMMARY. Ame 
o 421 is discussed in this paper. The author considers 


real roots with the help of tke IBM tabulator typ 
the equispaced values of the independent variable and applies the method of differences in evaluating the 
a roal root of a polynomial equation in one unknown the method adopted to find 


polynomials. To locate 
unknown between which the polynomial changes its sign. The 


a pair of consecutive values of the 
interval formed by the pair then contains a root. 


1. INTRODUCTION 


We describe the evaluation of polynomials in one unknown and their real 
ard tabulator type IBM 421 using the method of differences. 
f third degree has been considered although the 
eral and ean be extended to the evaluation 
The only limitation is the number 


roots on punched c 
For simplicity a polynomial o 
procedure diseussed below is quite gen 
of higher degree polynomials and their real roots. 
of counter positions available in the tabulator. 


2. USE OF DIFFERENCES 


a 


Let (v) = agt? Hat? +A tHo be a polynomial of the third degree in x, which 


we are required to tabulate for t 
h being the interval of tabulation. 
differences of the y;'s are defined as follows : 

first order differences: Ay; = Viu —9i 

r-th order differences: Ay; = Arty, ,,—At-ly, 


he equispaced values to, 25, %,... Of v, where v; = %)+th, 
For simplicity, we shall write y; = f(x;). The 


ces are constant : A3y; = 6a,h3 and we shall denote this by 
's can then be built up recursively from the relations : 
Via = Viet AY 
Ay; = Acc Ni 
Ayi = My tds 


The third order differen 
A,. The values of the y; 


starting with the initial values : 
Ay = Yo 
A, = Ay = berh+-By%+Oo 
Ag = Ay, = G12 FC 


ba = 3ah, bı = Bagh®+2agh, by = agh®+agh?+-ayh, c, = 2byh 


where 
and = Dyh?-+,h. 
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To locate a real root of the equation f(x) — 0, we evaluate the polynomial 
f(x), for equispaced values of x and if the sign of f(x) changes between x; and $,;,4, then 
the interval (x;, z;,,) contains a root. 


How the IBM Accounting Machine Type 421 can be programmed for evalua- 
tion and location of roots using the above logic is described in the following sections. 


3. MEGHANISED PROCEDURE OF TABULATING THE VALUES OF fm). 


Using the intial value x, of x the values of Yo = f(%o), Ayo, A2yy and Ayo are 
calculated for a certain value of h. "These values together with x, h and n are punched 
in a card, (n+1) being the number of values of f(x) to be tabulated. This card is then 
fed through the IBM Accounting Machine Type 421. Counters 8A, 8B, 8C, 8D, 
4A, 4B and 4C are instructed to add Yo: AYo Ayo Ayo, o n and h respectively. 
The digit 1 from digit-emitter is also entered into counter 2A, A counter is asked to 
plus or minus according as the number fed into it is positive or negative. For this 
purpose an z is punched in the card column containing the unit digit of the negative 
number. The tabulator is set up to start programming by a card count impulse. 
Three programme steps are called for and the following chart shows the joperations to 
be carried out during these steps. 


CYCLE CHART 


step operations 


1 (i) read out counter 8B, plus of counter 8A 
(ii) read out counter 4C, plus of counter 4A 


2 (i) read counter 8C, plus of counter 8B 
(ii) read out and print counters 4A and 8A 
(iii) read out counter 2A, minus of counter 4B 


3 (i) read out counter 8D, plus of counter 8C 
(ii) reset all the counters (conditional) 
(iii) programme stop (conditional) 


ML EE e 
Thus at the end of the first cycle the value of the argument z and the corresponding 
value of f(x) are formed in counters 4A and 8A respectively. In the second Step first 
differences are formed in counter 8B and at the same time f(x) and the corresponding 
x are printed. During this step 1 is subtracted from the content of counter 4B. As 
soon as counter 4B shows a negative balance a sel 


ector is picked up through its All 


The selector will 
be picked up immediately and will remain transferred till the end of the next card 
until the selector is 
differences in counter 


| 
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of f(zand a; where x, = totih, i=1,2,..., n before the counter 4B becomes 
negative and the selector is transferred when the programme stops and all the counters 
are reset to zero. The initial values f(x») and z may be listed from the card itself. 
Since in a standard 421 tabulator ten Programme Steps Counters are available, 
seven idle cycles will take place and hence some time will be lost between the third 
and the first step during the repetition of the above programmes. This difficulty can 
be overcome by instructing the operations in the 2-th (i = 1, 2, 3) step to be carried out 
in both (3+2)-th and (6+-i)-th steps. This is made possible by connecting the i-th, 
(3--i)-th and (6+-7)-th Programme Steps Counter hubs together to one Programme Steps 
Out hub, the corresponding Programme Steps In hub being wired from All Cycles hub. 


The total time required for tabulating (o), f(%o+-2)s---s f(@o-+-nh) being approxi- 
mately equal to 2/50 minutes, this mechanical procedure becomes more worthwhile 
and time saving in comparison to manual computation as n becomes very large. More- 
over, this method can be used in evaluating any regular function of one unknown after 
approximating it by à polynomial of suitable degree. 


4, MECHANISED PROCEDURE OF SOLVING THE EQUATION f(x) = 0 


The above method with some changes in programming can be used for finding 
the real root of the equation EAT 0. W: ith a starting value x of x and suitable value 
of h, the values of F (xo), Af (vg). Af (xo) and A9/(v,) are calculated. Then following the 
as discussed in Section 3, these calculated values together with v, and h 


same procedure 
shown below. 


are taken into seven counters as 


input values — (vo) Af (xo) Af (v) Af (a) To h 
counter , 
alloted 8A 8B 8C SD 4A 40 
and 
4B 


eee a ap? 2) 1) ae oy See 


Following programme steps are then initiated by a card count impulse. 


step operations 
1 (i) read ‘out counter 8B, plus of counter 8A 
(ii) read out counter 4C, plus of counter 4B 
2 (i) read out counter 8C, plus of counter 8B 
3 (i read out counter 8D, plus of counter 8C 
(ii) read out counter 4C, plus of counter 4A 


All the three steps are repeated until the content of counter 8A changes its sign 
which becomes positive or negative according as the function is increasing or decreas- 
ing. To obviate this difficulty the input values are added in the counters in such a 
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manner that irrespective of the nature of the function, the value of f(x) changes its 
sign always from negative to positive. "This is accomplished by inverting the signs of 
the input values of a decreasing function. As soon as counter SA shows a positivo 
balance an inpulse is available from the corresponding Counter Controlled All Cycles 
Exit Plus hub which is used to pick up a selector through its All Step pick up hub. 
Through the transfer side of this selector the following opera tions instead of the above 
operations are then performed in the second and third steps, 


step operations 
2 (i) read out and print counters 4A and 4B 
3 (i) reset all the counters 


(ii) programme stop 


Thus counters 4A and 4B give the values x; and *;41 respectively of x such that f(a) 


changes its sign between v; and ia. 
9. COMMENTS 
The interval of tabulation h can be taken 

of course, on the time needed for the entire process, 

fact that the maximum time required for evaluating x 


x 10" 
h= E being approximately equal to 59 minutes it 


as small as possible depending, 
Taking into consideration the 
upto n decimal places with 


will be more convenient to 
find a upto two decimal places as the first approximation, 
first approximate value of z and repeating the same process the second approximation 
upto four decimal places can be obtained. Following this iterative procedure we can 
locate the root upto the desired decimal places. Even if We assume that about five 
minutes will be spent in computing the input values and in transferring them 


the solution of the equation upto six decimal places can be obtained in abo 
minutes. 


Then Starting with the 


on a card, 
ut twenty 
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USE OF RANDOMISED ROUNDED OFF WEIGHTS IN 
SAMPLE SURVEYS 


By J. ROY and G. KALYANASUNDARAM 
Indian Statistical Institute 


SUMMARY. Uso of randomised rounded off weights in large-scale sample surveys was sugges- 
ted by Murthy and Sethi (1959, 1961). In this paper, two practical methods of rounding off are proposed, 
which leave the estimator unbiassed and are amenable to mechanised processing on punched cards. An 
expression for the addition to the sampling variance due to such rounding off is worked out and empirical 
results suggest that its magnitude is not likely to be large. Punched card methods are developed for 
generating such weights and for tabulation of survey data using these weights. 


l. INTRODUCTION 


To increase the efficiency of estimation and also to ensure a rational distri- 
bution of work-load in field operations, ultimate sample units (s.u.) in a large-scale 
sample survey are very often chosen with unequal probabilities. For such schemes 
of sampling, an unbiassed estimate of a total for the population is generally obtained 
as a weighted sum of the characteristics of the s.u.'s : the weight for a particular s.u. 
being the reciprocal of the probability of its selection. When standard punched 
card equipment are used in processing the data obtained from such surveys, the first 
stage of processing consists in passing the data-cards through a calculating punch, 
multiplying the s.u. characteristic by the weight, and punching the products on the 
cards. These product cards are next passed through a tabulator to get the required 
totals. This puts a considerable load on calculating punches. Also, there is the 
additional source of processing error in undetected wrong products. 

One simple way of obviating these difficulties would be the use of self-weighted 
sampling designs. This is generally impracticable for several reasons : non-avail- 
ability of a complete, accurate frame at the stage of drawing up the sampling design, 
non-response in the case of some selected s.u.’s, uneven work-load on field-investi- 
gators, inadequate precision of estimates for sub-populations etc. What is called for 
is clearly a method of adjustment at the stage of processing the data. 

Several different methods of adjustment have been suggested by Murthy 
and Sethi (1959). One method is to introduce an additional stage of sampling before 
processing : a sample can be drawn from the selected s.u.'s and only the s.u.'s so selected 
are to be included in the processing; the probabilities of selection at this Stage can be 
80 adjusted that in effect the design becomes self-weighted. This would mean throwing 
away the information collected from s.u.'s which are later excluded from the process- 
ing. Though the sampling design can be adapted to minimise this loss, a layman 
is unlikely to be happy to accept this solution. 

An alternative procedure is to include all the selected s.u.'s, but to round off 
their weights in a suitable way. Murthy and Sethi (1959) considered stochastic methods 
of rounding off which leave the estimator unbiassed. Later (Murthy and Sethi, 1961) 
they gave an iterative procedure for determining the optimum randomised rounded 
off weights in the sense of minimising the number of different rounded off weights 
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when an upper bound is set for the additional sampling variance due to such rounding 
off. 


- This procedure, however, is rather cumbersome for adoption in large-se 

In this paper, we present two alternative practical procedures of randomised round- 
ing off that are amenable to mechanised processing. We round off integers, not 
the original weights, but the ratios they bear to the smallest weight. 
off is done, not in the usual arithmetical way, but in 
that the estimates of totals remain unbiassed. We are thus left to work with small 
integral modified weights. The processing can then be done on the original cards, 
using the progressive digital total method ona tabulator; and for enumeration surveys, 
by repeated passes on a counting sorter. Of course, the simplicit; 
achieved at the cost of some increase in the sampling v 
empirical results suggest that this increase in variance 
reduction in processing costs. 


ale surveys. 


The rounding 
a stochastic way, so as to ensure 


y of processing is 
ariance of the estimate, but 
is more than offset by the 


In Section 2 we discuss the statistical aspects of the problem 
expression for the additional variance. In Section 3 methods are gi 
rounded off weights using punched card equipment. Section 4 gives simplified methods 
of tabulation using rounded off multipliers. Section 5 gives somo empirical results 
about the magnitude of the additional sampling variance, 


and work out an 
ven for computing 


pA RANDOMISED ROUNDED OFF WEIGHTS 


n 
Let T = X wiy; be an unbiassed estimate of a parameter 
i-l 


= 
numerical characteristic of the i-th s.u., i = 1, 2, ..., t and w; the 
associated with it : the weights being different for different s.u.’s, 


Let wy = min (W, wo, ..., ?0,) and write w; in the form 


wi = WAG;+-p;) 


where q; is the largest integer not exceeding w;/w) and 0 SD I. Consider random 
variables qj, m», ..., m, whose marginal distributions, gi 


; Siven the sample, are defined 
y: 


0, where y; is a 


Positive ‘weight’ 


prob (m; = q;) = l—pj 


prob (m; = d;-1) = p; wa (%1) 
We propose to use the randomi 


sed rounded off Weight wom, i / 
nS i 1n pla t T 
so that the statistic 979 mM place ot w; 


t= wy X MY; 
i-i 
can be used, instead of T, as an estimate of0. It follows that 
FE*(t) = 7 
where H* denotes conditional ex 


pectation, given the sample, 
is an unbiassed estimate of 0. jN 


he variance of t is obtained as 


V() = VP) + Boog EE vai) 
1,51 


Consequent] y t also 


(2.2) 
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where ((v;)) is the conditional dispersion matrix of the random vector m = (m4, Mo, 
e, My). The second term on the right hand side of (2.2) represents the additional 
variance due to the use of randomised rounded off weights. Obviously 


va = p(1—pi) t= 1, 2, ..., n 
but the values of vj; for i Æ j will depend on the bivariate marginal distributions of the 
random variables m;j, ma, ..., Mp 
The random vector m can be generated in many different ways. In this paper 
we shall consider two particular methods, to be called (i) independent and (ii) syste- 
matic methods of generation which can be readily mechanised. In method (i), given 
the sample, the random variables mj, Mo, ..., M, are generated independently, so that 


vy — 0 for iJ. 
This can be done by taking independent random variables 2, a, ..., v, each distri- 


buted uniformly in (0, 1) and defining m; as the largest integer not exceeding p;4-q;4-2;. 
Hence, if we denote by ¢, the estimate obtained with this set of randomised rounded 


off weights, we get 
V(5) = V(P)+ Els X yi p(1—p2). ss (28) 
In method (ii) the random vector m is generated in the following way. 


Let 
W, = w, We = wt Wo 0 Wy = WH twat... Hwn 


We write W; = w(Q;+P;) 

where Q; is the largest integer not exceeding W,/wyand0 < P; — 1. Letx bea random 

variable distributed uniformly in (0,1) and independently of the sample selected. 
; W; 

Let M; be the largest integer not exceeding [ort x ) . We then define 


m = M, 
m; = M;—Mia $-—92,3,..,m. 3. AZ) 


The random vector m = (mi, ms...) so defined is immediately seen to satisfy 
the condition (2.1) A little calculation shows that 


v; = Aij—0;5j, tAJ=1,2,...,0 eos (2.5) 
where Oy FPS e 

Ay = Pi, Pua Peas Pies 
P; being defined as the smaller of P; and P; and for the purpose of these definitions 
P,=0. If in particular the groups are so arranged that P, < P, <... < P,, then 


ô; = p; and Aj = 0, so that vj; =—P:P; for i #Aj=1,2,...,n. lf we denote by 
t», the estimate obtained with weights rounded off this way, we get 
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Mt) = Veyez [wal È v — È yn) Y, s (8) 


Thus from (2.3) and (2.6) 
y m ch 5 
V(&5)—V(t) = E | wo ED yaygpip; | 
ižj=1 


which must be non-negative if y; 20 fori—1,2,..,m. It follows therefore that 
method (ii) of randomised rounding off is better than method ( 


i) when the groups are 
arranged in ascending order of the values of their is: 


In practice, however, it is 
n 

possible to get such an arrangement only if X pre. 
i=1 


3. PUNCHED OARD METHOD FOR COMPUTING RANDOMISED 
ROUNDED OFF WEIGHTS 


Standard punched card equipment can be used with 
randomised rounded off weights, whenever the number of 
starts with a deck of punched cards (one card per s 
fication number of the ‘s.u.’ and its ‘weight’ w. 


advantage for computing 
sample units is large. One 
ample unit) giving the indenti- 


For rounding off the weights with independent binomial prob 
method (i), one has to take another deck of punched cards on each o 
random number distributed uniformly in the interval (0,1) is punched. The two 
decks are collated in such a way that each ‘s.u. card? is preceded by a ‘random number 
card.’ This merged pack is sent into a calculating punch. From each ‘s.u.’ card the 
weight ‘vw,’ is taken to a counter, divided by the minimum weight wg supplied by digit 
emitter and to the fractional part of the quotient formed, the random number x; from 
the corresponding random number card is added. The integral part of this total is 
the required randomised rounded off weight m, and it is punched on the corresponding 
‘s.u.’ card in an assigned field. The counters are cleared for each card. 


For computing the randomised rounded off wei 
of s.u. cards is sorted in the order in which the units 
calculating punch. As the first s.u. card passes throu 
the dividend counter. It is divided by wo and the qu 
coupled together so that the integral part of the quo 
significant positions of the higher order counter and 
counter. To this fractional part is added the rando 
digit emitter and the integral part is punched as 5m. The higher order quotient counter 
is now cleared but not the lower order quotient counter nor the dividend counter. 
From the second ‘s.u.’ card w, is added to the remainder left over inthe dividend counter 
and this net figure is divided by wọ. The integral part of the quotient formed is my 
and is punched in the assigned columns. The process is continued for the rest of the 
cards, clearing each time only the higher order counter allotted for quotient, 
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abilities using 
ne of which a 


ights using method (ii) the deck 
Were sampled and is fed into the 
gh the machine, w, is taken into 
otient formed in a pair of counters 
tient will be formed in the least 
fractional part in the lower order 
m number g (0 < x < 1) from the 
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4. SIMPLIFIED METHODS OF TABULATION WITH RANDOMISED 


ROUNDED OFF WEIGHTS 


In most cases, the types of estimates required are obtained as the weighted 
sum of observed values of characteristics of sampled units belonging to each of many 
different classificatory groups. Randomised rounding off the weights leaves us with 
weights which are mostly single digit figures and sometimes two-digit figures which can 
be split up to two single digit numbers adding to that number. Multiplication by 
these single digit weights of the observed value and summing them over units belong- 
ing to each classificatory group becomes quite simple and the need for calculating 
punches can altogether be eliminated at this stage. 


The weighted sums can be obtained on the tabulator itself by applying the 
progressive digital method. k 


One starts with a pack of punched cards, one card for each ‘s.u.’ containing 
the identification number, classificatory codes, the characteristics, and the rando- 
mised rounded off weight mi. We assume that the rounded off weights are all 
single digit numbers and hence are punched in a single column field. These cards 
are sorted in descending order of the rounded weights and fed into the tabulator. 
Every gap in the sequence between 1 and the maximum rounded weight must be 
filled by inserting blank cards. ‘The machine is set to add the characteristic values 
"y and controlled on the weight. At every break of control the cumulated sum of 
y's is transferred to another counter without resetting the first counter. The final 
total accumulated in the second counter after all the ‘s.u. cards have passed through 
the machine is the required weighted sum and it is printed out or summary punched 

yas desired. The weighted sums for different classificatory groups are obtained by dis- 
tributing the y-field among different sets of counters. 


When the characteristics are simply indicator variables, that is when each y 
takes the value 1 or 0 according as the s.u. has à certain attribute or not, the tabulating 
machine can be dispensed with. A sort counting machine of the IBM type 101- 
Electronic Statistical Machine can be used with advantage. The Electronic Statistical 
Machine (ESM) has a feeding speed of 450 cards per minute which is almost thrice that 
of a tabulator and in addition has about sixty sets of recode selectors and unit counters 
for purposes of distribution and counting. The problem now reduces to adding up 
the rounded off weights of the s.u.’s separately for the different classificatory groups. 
The cards are fed into the machine and the machine is instructed to count the number 


of cards belonging to different groups. Cards are repeatedly passed through the machine 
so that any ‘s.u.’ card having weight 7 passes through the machine r-times and gets 
counted 7-times. This is done by instructing the ESM to sort the cards according to 
the weights, and at the same time count the number of cards in each group. At the 
end of j-th run all the ‘su.’ cards which fall in the pockets 1, 2, 3, ...,j are removed 


and the rest of the cards fed into the machine for the (j--1)-th run, If the weights 
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range from 1 to 9, this will involve 9 runs. In case the maximum weight is less than 
9 say m only, then the operation terminates after m runs, and the total in the respective 
counters are printed out. This process has many built-in checks. The ESM itself is 
equipped to cross-foot check the totals held in the different counters. 
mis-sorting which isnot systematic can be detected b 


cards and sorting the result again. For instance, if during the third run we get some 
cards in pocket number 1 or 2 it indicates missorting at some stage and further work 
on wrong lines can be stopped forthwith. It should also be noted th: 


may be 9 runs of cards through the machine not all the c 
machine nine times. 


the rest run again. 


Also any 
y this repetitive removing of some 


at though there 
ards are run through the 
At each stage a part of the pack of cards is removed and only ' 


Our experience is that the number of card passages is likely to be of the 
order of three times the number of cards in most practical applications. 
this additional card passage is more th 
counter capacity of the ESM. 


The cost of 
an offset by the higher speed and larger 


5. NUMERICAL EXAMPLES 


From a list of 54 districts of the State of Uttar Pradesh which give., for each 


district, the area in square miles and the population according to the 1961 census, 
a sample of 10 districts was selected one by one with repl 


acement, in such a way that 
the probability of selecting any district, in a particular draw, was proportional to the 
area of the district. 


An unbiassed estimate of 0, the total population of the State is then obtained 


10 i 
as T = X y,w; where y; is the population of the i-th selected district and w; = (1/10) 

i=1 
(A/a;) where A = 113453 sq. miles is the total area of the State and a; is the area in 
sq. miles of the i-th selected village. 

Table 5.1 gives these statistics and also sh 
mised rounded off multipliers mP and m(? by th 
mates are then obtained as 


ows the computation of the rando- 
e two methods. The modified esti- 


10 
i = Wy 2 yam” (by ‘independent? rounding off), 
= . 


10 
and, f = wo X ym (by ‘systematic? rounding off), 
il 


where wy) = min Wy Wy 22; Wyo) = 2.918030. 


We thus obtain 7 — 7.962 


X107, t, = 8.120107, t, 
of the parameter 0 = 7.3155 107, 


= 7.752107 as estimates 
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TABLE 5.1. GENERATION OF RANDOMISED ROUNDED OFF WEIGHTS BY TWO METHODS 


a UE un COUPES UNT HEEL M Mm UUee EE A Per 
population and area | method (i) | method (ii) 


| wi A][10ai | wijwo vi m; 


i yi ai Wilwo Mi mf 


| 
(thousands) | (sq. miles) | | 


i 1 1728 1543 — 7.352754 2.5198 0.5261 3 2.5198 3 3 
| 2 1086 3888 2.918030 1.0000 0.3853 1 3.5198 4 1 
3 1616 2236 5.073927 1.7388 9.2670 2 5.2586 5 1 
4 1860 1816 6.096346 2.0892 0.7840 2 7.3478 7 2 
5 1227 1774 6.395321 2.1917 0.3412 2 9.5395 10 3 
6 2372 2087 5.436170 1.8630 0.5685 2 11.4025 11 1 
T 1498 2620 4.330267 1.4840 0.1204 1 12.8865 13 2 
8 1736 1887 6.012347 3.0004 0.3816 2 14.9469 15 2 
9 430 1201 9.440544 3.2373 0.7334 8 18.1842 18 3 
10 574 2626 4.320373 1.4806 0.9928 2 19.6648 20 2 


i 
A=113453 sq.miles ; wo=2-918030 ; (Wi = AU 2:—0.5261). 


An estimate of the variance of T is obtained as 


10 
est V(T) — - [10 E (ga? —T*] = 1.4983 x 1044, 


An estimate of the additional variance in 1? due to rounding off the multipliers by 
method (i) is obtained as 


we X yi, (1—pi) = 0.2789 x 10". 
i=l 


i 


where p; is the fractional part of w;/Wo. Thus an estimate of the variance of i® is 


10 5 
est Vit) = ost V(T) +w à yin (1—p,) = 1.7772 x 104 


which means that rounding off by method (i) causes an increase of only about 9.3% 
in the standard error of the estimate. 
An estimate of the additional variance in ty due to rounding off the multipliers 


by method (ii) is given by 


= 0.02585 x 10%. 
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est V(t) = 1.5242 1011 


Thus 


which means that rounding off by method (ii) causes an increase 
standard error of the estimate. 


of only 1.2% in the 
The details of the computation are shown in Tables 5.2 


and 5.3. 
TABLE 5.2. VALUES OF Pi j AND P; 
qi 1 2 3 4 5 6 ji 8 9 10 Pi 
1 0.5198 0.5198 0.2586 0.3478 0.5198 0.4025 0.5198 0.5198 0 1842 0.5198 0.5198 
2 0.5198 0.5198 0.2586 0.3478 0.5198 0.4025 0.5198 0.5198 0.1842 0.5198 0.5198 
3 0.2586 0.2586 0.2586 0.2586 0.2586 0.2586 0.2586 0.2586 0.1842 0.2586 0.2586 
4 0.3478 0.3478 0.2586 0.3478 0.3478 0.3478 0.3478 0.3478 0.1842 0.3478 -3478 
5 0.5198 0.5198 0.2586 0.3478 0.5395 0.4025 0.5395 0.5395 0.1842 0.5395 0.5395 
6 0.4025 0.4025 0.2586 0.3478 0.4025 0.4025 0.4025 0.4025 0.1842 0.4025 0.4025 
7 0.5198 0.5198 0.2586 0.3478 0.5395 0.4025 0.8865 0.8865 0.1842 0.6648 0.8865 
8 0.5198 0.5198 0.2586 0.3478 0.5395 0.4095 0.8865 0.9469 0.1842 0.6648 0.9469 
9 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1842 0.1843 
10 0.5198 0.5198 0.2586 0.3478 0.5395 0.4025 0.6648 0.6648 0.1842 0.6648 0.6648 
Pj 0.5198 0.5198 0.2586 0.3478 0.5395 0.4025 0.8865 0 9469 0.1849 0.6648 "n 
TABLE 5.3. VALUES OF Aij AND 8; 

aij 1 2 3 4 5 6 8 9 l0 pa 

1 0.5198 0. -0.2612 0.0892 0.1720 -0.1174 0.1174 0 -0.3357 0.3357 0.5198 

2 Du 0. 0. 0. 0. 0. 0 0. 0. 0. 

3 0.2612 .0.0892 -0.1720 0.1174 -0.1174 0. 0.2612 -0.2612 -0.2612 

4 0.0892 0. 0. 0. 0 -0.0892 0.0892 0.0892 

5 0.1916 -0.1370 0.1370 0 -0.1916 0.1916 0.1916 

6 0.1370 -0.1370 0, 0.1370 -0.1370 -0.1370 

7 0.4840 0. -0.4840 0.2693 0.4840 

8 0.0604 -0.0604 0. , 0.0604 

9 0.7627 -0.4806 -0.7627 

10 0.4806 0.4806 
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SOLUTION OF A CLASS OF PROGRAMMING PROBLEMS 
By V. K. SETHI 


Agra University, India 


SUMMARY. The paper shows that a wide class of Programming Problems can be reduced to 
a number of simpler problems that can be solved by the method of Lagrange's multipliers. The results 
have a very wide application. Examples of application are the problems of allocation of sample size to 
different strata or to different stages or to different phases in a multi-purpose sample survey. 


1. INTRODUCTION 


Most of the problems in statistics are concerned with maximizing or minimiz- 
ing some function under one or more equality or inequality restrictions. When the 
restrictions are equalities the problems can very often be solved by the method of 
Lagrange’s multipliers. If some of the restrictions are inequalities we call it a Pro- 
gramming Problem and it is generally more difficult to solve. The particular case 
when the restrictions are linear has been extensively studied under the title of Linear 
Programming. It is the purpose of the present paper to show that a much more 
general class of programming problems can be reduced to the solution of problems 


which involve only equality restrictions. 


2. PROGRAMMING PROBLEM (1) 


a 


Find the minima of f(x) with respect to x given that 


acd =f) Ai e d) 
i20 
where A, = {a|x > 0} ve (2) 
Ai = {æ |9,(a) < bi), (¢ = 1, 2, ...,m) sav (8) 
and gp = (ti Xp, s Ba): eee d) 


Definition: A point P in A will be called a minimum of f(a) in A if there 
exists an interval J containing P such that f(P) < f(a) for all we (I(]A)—(P). 

The particular class of programming problems considered here imposes some 
restrictions on the functions f(a), g(®), g(x), ..., and g,(a). 

(a) Throughout the region Af(a'), gil), JAX), ..., and g, (a?) are continuous. 

(b) f(x)is bounded below in A and is strictly decreasing in at least one of the 
coordinates of 4. 
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3. LEMMAS 


Lemma 1: If there is any solution x’ of Problem (1), it must satisfy the following 
condition : 


x'e B = AQ) (Ó B;) s. (B) 
PA 
where B; = (x|g(x) = 5). zm (ô) 
Proof: Let us consider a point xe(A— B), i.e., æ satisfy the conditions 
$20 pu (CZ) 
and g(x)-« b, (i= 1,2, ..., m). T6) 


Let v; be the coordinate for which f(x) is strictly decreasing in A. Keeping all the co- 
ordinates fixed we can increase x; slightly such that conditions (8) continue to be 
satisfied. Call this new point æ’. As f(x) is strictly decreasing in x 

fæ) > f(a’). wa 0) 
Thus no point can be a solution of Problem (1) unless it belongs to B. 


Note: In the proof above it is not necessary to assume continuity of all the 


functions f(a), g,(a), g(®), ...,g,,(). It is enough if all these are continuous to the 
right in z;. 


Lemma 2: If x’ is a minimum of f(a) in a region C, such that 
x'e C, C C, 


then x’ is also a minimum of f(x) in Cy. 


(10) 


Proof: As x' is a minimum of f(a) in C 


p there exists an interval Z such that 
f(x) > f(x’) for all xe (C4) 1)—(a’). 


As CC C, (C N Iæ) C (6, Ila’) 
thus for all xe(C,( I)—(a') 
f(x) < f(a) 


and so by definition æ’ is a minimum of f(x) in Cy. 


Corollary : Let æ„ denote a point where (ae) is minimized in the region AI Ai 
If £u belongs to A, it is also a minimum of f(x) in A. fey. 


Lemma 3: If Pisa minimum of f(x) in A and it belongs to Some region A0(Bi 


then either P is a minimum of f(x) in AON) Bi or it also belongs to some B, ydu iew 
iew P j 


Proof: Let there be some interval I" containing P such that 


UNA) Ai — I' () A. 


dew 
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As P is a minimum of f(x) in A, there is some interval J containing P such that 
f(x) fP) for all we(I () A)—(P). 
So f(a) > f(P) for all vell N F (14)—(P) = INAT N A0 N At)—(P). 
iew 


Hence P is a minimum of 40 f Ai and so, by Lemma 2, of A0 (^) Bi. 


iew ew 
Let there be no interval 7’ containing P for which 


I'f)Ao(] 4i — I' ( A. 
tew 
In this case every neighbourhood of P must have at least one point belonging to the 


compliment of f) Ai. Thus in every neighbourhood of P, at least one of the functions 
: iw 

g,(a), j é w, must assume a value greater than bj at some point. As PeAj, g(P) < bj. 

If g(P) < bj and gj(æ) is continuous at P, then we can find a neighbourhood of P 


throughout which gj(x) < bj. Asthis is not the case, g;(P) = bj. Thus P belongs to 
Bj, jew. 


4. SOLUTION OF PROBLEM (1) 


We can solve Problem (1) by the following steps : 


Step (1): Find the minima of f(a) on A0()Bj, (j = 1, 2, ...,m). Tf some 
of them belong to A, they are also minima of f(a) in A. 


Step (2): Find the minima of f(a) on A0(1Bj(]Bj'. (j #7’ = 1, 2, ..., M). 
Tf some of these points belong to A they are also minima of f(#) in A. Proceed step 
by step increasing the number of restrictions. In this way all the minima of f(a) in A 
are obtained. The absolute minimum, if required, can be found by comparing the 


values of f(a) at these various minima. 

Note (1): If some Ai is defined by {a|g,(a) > bi} it can be redefined by 
{æ | gi() < bj, where g(x) = g(a) and bi’ = —bi. Thus the definition of Ai as given 
in Problem (1) is quite general. 

Note (2): Let some of the restrictions, say 1 to k, in Problem (1) be equalities. 


This means that 
m 


k 
acA = A0 () Bi Aj. 
i= j=k+1 


The solution of the problem will then remain essentially the same. Only the first 


k 
step will be to find the minima of f(a) on the surface UA) Bi and in the subsequent 


steps we take additional Bj's from j = k+1, k+2, ..., m only. 
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5. PROBLEM (2) 
Find the maxima of f(&) with respect to æ given that 


m 
zeA =f Ai 
=0 


where A's are defined as in Problem (1) and the restriction (a) of Problem (1) is satis- 
fied. Restriction (b) is, however, changed to (b’) f(x) is bounded above in A and is 
strictly increasing in at least one of the coordinates of æ. 


The solution of Problem (2) can be found by the same method as outlined in 
Section 5. The word “minima” has to be replaced by maxima". The proof requires 
minor modifications in the lemmas proved above. These are obvious and need not be 
discussed in detail here. 


Paper received: July, 1962. 
Revised : November, 1962. 
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A NOTE ON INTERPENETRATING SUB-SAMPLES OF 
UNEQUAL SIZES 
By K. S. SNIKANTAN 


Central. Statistical Organization, New Delhi 


SUMMARY. In this note the problem of estimation from interpenetrating sub-samples 
of unequal sizes is investigated empirically. For several reasons it seems desirable to give equal weightage 
to sub-sample estimates even when there are marked differences in sub-sample sizes. 


1l. INTRODUCTION 


Interpenetrating sub-samples are usually designed to be both independent 
and of equal size. However, due to differential response to the designed sub-samples, 
their sizes may not remain equal at the stage of tabulation. It could also be visua- 
lized that deliberate variations of the sub-sample sizes, while designing the survey, 
would allow for greater flexibility in the allocation of the sub-samples to field agencies 
or tabulation units capable of handling unequal volumes of work. Similarly, if 
the restriction of the equality of the sizes of sub-samples is removed, the first sub- 
sample can be designed deliberately to have the appropriate size for giving advance 
estimates of required precision.* In this note we examine the status of three methods 
of combining estimates based on sub-samples of unequal sizes. 


2. ESTIMATION FROM UNEQUAL SUB-SAMPLES 
Based on each of k interpenetrating sub-samples of unequal sizes, we may 
unbiassed estimates of the population value with different 
Thus we have sub-sample estimates 
Tir lagus Mey 
with Elw) =p and var (%;) = 0i t= 1(1)k; 
cov (ti %;) = 0 for?zj. 


give independent and 
sampling variabilities. 


The pooled estimate is 


k $ 
t =È Wp Xw-—1 (2.1) 
1 1 
where E(x) = 4 (2.2) 
k 
and var (x) = o? = È wjo? (2.3) 
1 
Defining the estimate of variance as 
k E k 
2 2 mem 2 
oa {Supp (3 wt) f/f (= wt). 2. (2.4) 
; 2 2 
we have E(s*) = x woi = 0. ux (SB) 


ents are met at present by taking basic sub-samples of sufficiently small but 


*These two requirem : 
em, e.g., using the first two sub-samples for preliminary 


equal size and using appropriate multiples of th: 
tabulations. 
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Incidentally, it may be noted that the range determined by ( 


a confidence interval for ‘w (when it is equal to the median value) at probability level 
1—(1/2)* even if o? z o2 +... 01. Now, we examine empirically the status 
of different systems of weights in the following section. 


Ti, Ta, ..., Xy) provides 


3. SOURCE OF DATA 


The relative advantages and disadvantages of different systems of weighting 
the sub-sample estimates have been empirically examined on the basis of the National 
Sample Survey (NSS) data. For this purpose we have considered the estimates given 
in the Reports on the National Sample Survey : Number 10 (1958a) and Number 
36 (1961) based on the eighth round data: and Number 13 (1958b) based on the 
seventh round data. The details of the sampling design are broadly as follows. 
In the seventh round a stratified three-stage design was used in rural 
tehsils, villages and households being the sampling units in 
The tehsils were first grouped into 240 strata and two s 
each stratum with probability proportional to population or area (PPP(A)) and with 
replacement. Two sample villages were chosen again with PPP(A) with replacement 


from each sampled tehsil. Finally, the transport households were listed in the chosen 
village and a systematic sample of ten selected. 


areas— 
the successive stages. 
ample tehsils were chosen from 


In urban areas a similar three-stage selection was made—towns, blocks and 
households being the sampling units in the successive stages, Towns were stratified 
by regions and by population and selected with PPP and with repl 
metropolitan areas were preferentially included in the 
town, blocks were chosen with probability proportion 
holds and with replacement. The procedure of selecti 
was similar to that of households within villages. 
from this round are used in the empirical study. 


acement. The 
sample. From each selected 
al to total number of house- 
on of households within blocks 
Sub-sample estimates I and II 


In the eighth round a stratified two-stage s 
rural areas—villages and households being the sampling units 
The villages were first allocated to the States and then to ‘n 
in the 1951 census) on the basis of suitable criteria, 
homogeneous strata and from each stratum a multiple of four villages was drawn in 
Central and State samples with PPP(A) with replacement. Households in selected 
villages were listed and stratified into three types by extent of land ownership and 
livelihood class. A suitable number of households were selected Systematically from 
each type so that twenty to twenty-four households were selected per village 
and the estimates by types were self-weighting. Four independent sub-samples were 
selected for the Central sample and eight for the State Sample. We have conducted 
our empiric investigation on the basis of (a) Central] sub-samples I and II (b) Central 
sub-sample I and combined Central sub-samples IT, IIT and IV, and (c) combined 


State sub-samples I to TII and combined State sub-samples IV to VIET. "Thess tovida 
pairs of interpenetrating samples of varying sizes. p 


ampling procedure was used in 


m the successive stages. 
atural divisions’ (as defined 
Tehsils were grouped into 356 
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A NOTE ON INTERPENETRATING SUB-SAMPLES OF UNEQUAL SIZES 
4. ANALYSIS 


We have pooled the estimates from pairs of interpenetrating sub-samples by 
using (1) equal weights, (2) weights in proportion to sample villages/blocks! and (3) 
weights in proportion to sample households. The estimates together with their 
standard errors (as estimated from the sample) are given in the Table. 

Items given in serial numbers 1 to 16 of the Table indicate that when the sub- 
samples are of nearly equal size any system of unequal weighting is not likely to improve 
significantly the precision of the pooled estimate compared to the simple average. 

Items given in serial numbers 17 to 24 of the Table are based on sub-samples 
of widely varying sizes. Since, for the sampling designs considered, the variances 
of sub-sample estimates may be taken to be proportional to the number of villages 
(blocks) ineluded in them, it will be seen from (2.3) that the pooled estimate obtained 
by using the numbers of sample villages (blocks) as weights is the optimum one in the 
sense that it has minimum variability. Defining efficiency of an estimate as the inverse 
of its standard error, the percentage loss in efficiency in taking the unweighted average 
instead of utilizing the optimum weights, can be measured by 
Percentage loss in efficiency 

= 100{efficiency of optimum estimate — efficiency of simple average}/ 

{efficiency of optimum estimate} 

= 100 (1—(standard error of the estimate with the numbers of villages in sub- 

samples as weights)/(standard error of unweighted average)} 


= 100 (1— V 4n Maj (n3 -n3)];, £. ELT) 
when there are only two sub-samples based on n, and ną villages, respectively . This 
expression shows that, even when there are large differences in sub-sample sizes, the 
loss in efficiency due to utilization of the unweighted average is not likely to be signi- 


ficant. For instance, if one sub-sample is twice the size of the other, the loss in effi- 


ciency in using the simple average is less than 6%. 
As seen from the Table, when the weights are unequal, ‘s? given by (2.4) takes 


ve values also, introducing, thereby, methodological complications in the esti- 


negati 
Further, the estimate of standard error, derived from 


mation of standard error. 
(2.4), of the (unequally) weighted average appears to be subject to large sampling 


fluctuations. 
5. CONOLUSIONS 


On the basis of this empirical study we may draw the following broad conclu- 
sions. When an interpenetrating sample is designed to have sub-samples of consider- 
ably different ‘sizes’, adoption of weights in ae to the designed 'sizes? OF the 
sub-samples for pooling together sub-sample estimates, would improve the efficiency 


valid to use this system of weights in the model as the weights cease to be 
For instance, if in a replication of the survey we find 352 


1 It is not strictly 


i ani ec ie variables. 
‘constant’ d become stochastic varia 
ill M4 sub-Sample I and 354 villages in sub-sample II we would be using different weight: 
villages 1 al 


combinin; 


g items given in serial numbers 1 to 8 of Table 1. 
2 A remark similar to that made 


abcve applies in this ease also, 
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of the pooled estimate, though not significantly. The unbiassed estimate of the sampl- 
ing variance given by (2.4) will, however, be subject to large sampling fluctuations and 
may assume negative values also, leading to methodological complications in esti- 
mating the standard error. In view of these considerations, even when there are large 
departures (whether deliberate or accidental) from equality of sub-sample sizes in 
an interpenetrating sample, it would be preferable to use the Simple average of the sub- 
sample estimates for the following reasons : 


(a) unbiassed estimates of the character and its Standard error 


are easy to 
compute; 


(b) the weights utilized are ‘constant’ and not ‘stochastic’ and, therefore, 
capable of rigorous theoretical treatment;* 


(c) loss in efficiency due to utilization of unweighted average is not likely 
to be significant; and 


(d) the estimate of the sampling variance is always positive and does not 
give rise to any methodological complications in estimating standard error. 
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COIN ANALYSIS 
ON PUNCHED CARD MACHINE TYPE IBM 101 


By K. RAMAN UNNI 


Indian Statistical Institute 


SUMMARY. A method of coin analysis on Electronie Statistical Machine Type IBM 101 is 


described in this paper. The method is faster and more economie than other punched card methods. 


1l. INTRODUCTION 


Any transaction in cash involves notes and coins of various denomina- 
tions. A money disbursing centre that makes a large number of individual payments is 
therefore interested not only in knowing the total amount of money to be disbursed, 
but also the number of notes and coins in which this amount should be available, so 
that all the individual payments can be made directly. This breakdown of the total 
amount of money into the appropriate number of notes and coins of various deno- 
minations is known as Coin Analysis. A lot of time and unnecessary trouble to both 
the money disbursing authorities and the payees at the time of payment can be 
saved if coin analysis of the amount is available. 


2. THE COIN ANALYSIS TABLE 


Consider a 6 digit amount where the last two digits are allotted for the naye 
paise part. Thousandth and hundredth position of the rupee part gives the number 
of 100-rupee notes involved in the amount and the number of 10 rupee notes involved 


is decided by the tenth position of the rupee part. 


The number of rupee notes of denominations 5, 2 and 1 has to be decided by 
the unit’s position of the rupee field. If it is greater than or equal to 5, it means that 
the number of 5-rupee notes involved is one. Similarly the number of 2-rupee notes 
involvedis one if the amount is 2,3,7 or 8 whereas the number will be two if the amount 
is 4 or 9. It is quite clear that one I-rupee note is involved in the amounts 1, 3, 6 
or 8. Naye paise also can be broken down in coins of 50, 25, 10, 5, 2 and 1 in a similar 
fashion. This breakdown of amount in denominations of notes and coins can be shown 


neatly in the following tabular form. 


Let x denote the unit’s position of the rupee part; y, the ten’s position of the 
he unit’s position of the naye paise part. The number of 


naye paise part and 2, t 
ayment upto Rs. 9.99 is determined by the following 


notes and coins required for any p 
rules : 
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COIN ANALYSIS TABLE 


amount number involved condition 
notes 
Rs. 5 1 225 a) 
Rs. 2 1 z= 2,3,70r8 (2) 
2 $-—4or9 (3) 
Re.1 us 2=1,3,60r8 (4) 
coins 

50 nP 1 y>5 (5) 
25 nP 1 y = 2or7 withz > 5 (6) 
y = 3,4, 8 or9 (7) 
f 1 y —1lor6 (8) 
y = 3 or 8 with z > 5 (9) 
10 nP y =4or9withe < 4 (10) 
2 y = 2or7withz <4 (11) 
y = 4or9 with z > 5 (12) 
5 nP 1 y —0,1,5or6 withz 2 5 (13) 
y —3,4,80r9 withz < 4 (14) 
2nP i z = 2,3, 70r8 (15) 
2 z=4or9 (16) 
1nP 1 z2—1,3,60r8 (17) 


To every condition that is satisfied by the amount, we h 
ponding denominations of notes or coins in the required nu 
example will explain this clearly. 


ave to take the corres- 
mber’s. The following 


Consider the amount Rs. 1439.93. Evidently the number 
involved in the amount is 14 whereas th 
y= 9; z= 3. 


of 100-rupee notes 
at of 10-rupee notes is 3. Here, y = 9; 


Now, « = 9 satisfies the condition a 2 5. Clearly one 5 rupee-note is involved. 
Moreover it satisfies the condition x = 4 or 9 also. Hence two 2-rupee notes also are 


involved in the amount. Coming to the naye paise part, we see that p= Da en 8 
satisfy the conditions 


y 5. 

y —3,4,8o0r9 

y —4o0r9 with z < 4 

Y = 3,4, 80r 9 withz < 4 
? = 2, 3, 7 or 8 and 
z=1,3,6 or 8 
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Referring to the coin analysis table we find that 93 naye paise involves one 50np, 
one 25np, one 10np, one 5np, one 2np and one Inp coins. Thus for any amount we 
can find out the required number of notes and coins. 


The principle explained above is the basis on which we have to instruct the 
computing machines for coin analysis. 


When the number of individual payments is large it will be a laborious process 
to do coin analysis manually. Here the punched card system provides a swift and 
reliable method which saves a lot of time and lengthy work and gives the required 
information in neat tabulated forms. 


3. "TRADITIONAL METHODS OF COIN ANALYSIS ON PUNCHED CARD MACHINES 
We have for each payment to be made a card on which the amount of payment 


and other relevant details are punched. This punched card is passed through the 


machines at various stages of processing. 
Three methods are generally used for coin analysis. They are 
Method 1: Using Sorter, Gang Punch and Tabulator 
Method 2: Using Calculating punch and Tabulator 
Method 3: Using Tabulator only 


st method, for each amount punched in the unit’s position of the’ 
is prepared punching the appropriate combination of the 
number of 5, 2 and 1 rupee notes involved in the amount. Evidently 9 master cards 
prepared, one for each of the amount 1 to 9. Similarly 99 master cards onefor 
are to be prepared. Payment cards are sorted on 


In the fir 
rupee field a master card 


are to be 


each of the naye paise 1 to 99 also 
unit’s position of the rupee field and the corresponding master card is filed before 


each group. Using Gang Punch, the note combination is gang punched from the master 


card on the following group. Similar operation is done for the naye paise field also. 


After separating out the master cards, payment cards are tabulated on a tabulator to 


get the final coin analysis. 

d, for every card, proper combination of notes and coins 
principle of the successive division on a Calculating 
an be tabulated as explained before. 


In the second metho 
is calculated by making use of the 
Punch. These calculated cards 6 


Tn the third method, a tabulator is used. One counter is reserved for each 
type of note or coin and a selector is actuated for every condition mentioned in the 
coin analysis table. Then a 4]? or '2' as is required is added to counters selectively 


and tabulated at every control level. 
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4. USE OF IBM ELECTRONIC STATISTICAL MACHINE TYPE 101 


A novel method of doing coin analysis on the IBM Electronic Statistical Machine 
has been devised by the Data Processing Unit of the Research and Training School 
(ISI). á 

The ESM (IBM 101) is in effect 
do selective counting with or without c} 
result. 


a special selective counting sorter which can 
hanging the order of the cards and print the 


It has got 60 unit counters each of 4 positions. 
counter can add the digit ‘1° when instructed to do so. For adding the digit 1 in a 
unit counter we have to make use of a count impulse which is available at the Counter 
hubs. Each Count mechanism has got one "To" hub and one “Return” hub. A 
count impulse taken from “Count to” hub is wired to the “In” hub of a unit counter 
with or without filtering through (recode) selectors and is returned to the corresponding 
“Count Return” hub by wiring it (i.e. “Return” hub) to the “out” hub of the unit 
counter. Whenever this count impulse circuit is complete (i.e. “Count To" impulse 


returns to the “Count Return") the corresponding unit counter th rough which it passes 
adds the digit one. 


In each card cycle, a unit 


A Recode Selector which is generally used to select a count or sort impulse 


has got two pairs of pick up hubs and 4 positions arranged vertically on the control 
panel. Each position has got a common hub, a normal hub and a transfer hub (The 
upper two positions have a pair of transfer hubs) and the connection of a common hub 
to the corresponding normal or transfer hub is 
at its recode pick up hubs. Whenever both tl 


When the pick up impulses 
pulses) that recode selector will not be 
e between common 
9 control the machine fun 
There are 60 such recode select 


and normal points. 
ctions according to 
ors equipped in the 


some pre-determined conditions. 
Electronic Statistical Machine. 


There are 14 digit emitters in the ESM e 


ach of which serves the purpose of 
getting the impulses 9 through 12 mech: iilis 


anically. 
To count the number of notes a 


nd coins involved in 
to make use of recode selectors, 


à any payment we have 
unit counters and digit emit 


ters, 

Since a unit counter add only unity, 
counters are to be used each adding unity, 
be added manually on the tabul 


Whenever we have to add 2, two unit 

and the corresponding print fields have to 

ation sheet to get the required total. Allocation of 
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T unters correspor E y er one 
s o 
unib co Spo o the conditions given m e Coi is t d 
t ti g om alysis tab. 
di to tl dit: t Anal S 


as shown below : 


a —————————— 
unit 


amount number condition 
involved EIS an 
i ocate: 
notes 
Rs.5 1 225 (1) 2 
Rs.2 1 æ= 2,3,7 or 8 (2) 3 
2 w=4or9 (3. 3&4 
Re. 1 if 2—1,3,60r8 (4) 5 
coins 
50 nP 1 y25 (3) 6 
=2 i 
A i f y or 7 withz > 5 (6) 7 
y —3,4,80r9 (7) 
y-—1or6 8 (8) 8 
10 nP 1 y =8or8withe > 5 (9) 
y = 4 or 9 with z ¢ 4 (10) 
" AaS Y ağ 8&9 
y —4or9 withz $ 5 j (12) 
= 0,1, i 
aa ; {' , 1, 5 or 6 with z > 5 (13) 10 
y = 3, 4, 8 or 9 with z < 4 (14) 
one 1 222,8, 7078 5) u 
2 z=40r9 (16) 12 
1nP 1 2—1,3,00r8 (17) 13 


Unit counter 1 is used for counting the total number of cards. 


cation we can pick up a recode selector by giving digit emitter 


For each classifi 
its upper and lower pick up hubs corres- 


first card reading impulse to 
From the coin analysis table it is clear that one recode 


f the conditions 1, 2, 3, 4, 5, 7, 8, 15, 16 and 17 whereas 
and 14 require two recode selectors each. There- 


impulse and the 
ponding to that classification. 
selector is required for each o 
the conditions 6, 9 ,10, 11, 12, 13 
fore on the whole 24 recode selectors have to be used. 

positions corresponding to a pair of recode 


an reduce the number of recode selectors 
s is possible by appropriately grouping 


re 4 recode selector 
de selector we © 
of recode selector 


Since there à 
pick up hubs of every reco 
Further economy in the use 


them. 
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Suppose the selectors are picked up as shown below :— 


condition recode selector 
number 
“Ss 1 
$—2,3,4, 7,8 or 9 2 
«=4or 9 3 
«= 1, 3,6, or 8 4 
y>5 5 
y —20r7 6 
Yy —3,4,80r9 T 
y=1,4,6 or 9 8 
y-—3or8 9 
y-—420r9 10 
y=0,1,5 or 6 Il 
z= 2,3,4,7,8 or 9 12 
z=4or9 13 
2—1,3,60r8 14 
225 15 


To pick up the selector number 1, we will give the digit impulses (5-9) from a 
digit emitter to one of the pick up hubs of the recode selector 1 and card column 15.1.6, 


d o 
"oa? 
0 e—e 
1 o—e 
DIGIT 5 
EMITERE | RIT 
5 
6 
7 
8 
s 
RECODE 
PICK UP 1 Le. CARD READING 1 
$ COLUNN 77 
RECODE x 
SELECTOR 1] ew 
L c “COUNT TO" 
UNIT " 
COUNTER 2 our 


"COUNT RETURN" 


unit’s position o rupee field to the other pick up hub. ‘Therefore Whenever v is any- 
one of the digits 5, 6, 7, 8 or 9 selector 1 will transfer. A count impulse wired to the 
C hub of the recode selector 1 can he taken out of the 7 (transfer) hub whenever 4; zu. 
This filtered count impulse is added in Say-unit counter 2 to add unity. After passing 
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all the payment cards in the machine this unit counter will give the number of 5- 
rupee notes required for the payment. Following wiring diagram illustrates the 
counting of the number of 5-rupee notes. Let the payment be punched on card 
columns 74-79. Hence X, y and z corresponds to the card columns 77, 78 and 79 
respectively. 

Similarly through the C and 7’ hub of the recode selector 2 which transfers when 
æ = (2—4) and (7—9) corresponding to the conditions (2) and (3) a count impulse is 
added in the unit counter 3. Following the same principle using selector 3, 4th unit 
counter gives the number of additional 2-rupee notes required. Then adding manually 
the printed columns in the tabulated sheet corresponding to the unit counters 3 and 
4, we get the total number of 2-rupee notes involved in the coin analysis. Counting 
of 1-rupee notes can be similarly done using 4th recode selector and 5th unit counter. 


Counting of naye paise coins also is done using the same principle as explained 
before. As an example, consider the case of 10 naye paise coin. Here we have to use 
4 recode selectors to select the y impulse (card reading 1, column 78) and another 
recode selector to select the z impulse (card reading 1, column 79). Selectors 6, 8, 
9, 10 and 15 picked up in the following manner : 


vs 


6 8 9 10 


15 
y-—3or7 y-l460r9 y—30r8 y=4or9 z>5 


= 


Then the schematic diagram to get the count of 10nP coins will be as shown : 


6 8 9 15 
nd A ws 
a "OOUNT TO" 
s F x ONIT COUNTER 9 


—— UNIT COUNTER * 


By adding the figures corresponding to the unit counters Sand 9, we get the count 
of 10nP coins involved in the payment. 


“eount to" impulse through all the 4 selectors 6, 8, 9 


tead of filtering the no 
Ins a digit emitter in the same way and 


1 filter a “12” impulse emitted from 
this fiitered impulse can be used to pick up a new pag selector by connecting it to 
its both pick up hubs. This new recode selepior a transfer only if any one of the 
required conditions 8, 9, 10, 11 and 12 is satisfied. Now it is very easy to filter a dount 
impulse. through this single new recode selector, before Being sent to the unit counter 
5 à ical field of the card will decide the condition of the selectors. Digit 
ee a will be emitted only after the complete reading of numerical 


and 15 we car 


emitter impulse 


field Il as 0 Hence its use here). 
eld as well as 0, 


and a = zones. 
analysis for every group, we have to file 9 master cards at 
analys 
ry gri hich by ap 
the end of every group W siti 

ft group Using a GI counter we get group indication also. 
after every gt . g 


want the coin a : ` " 
If we wa propriate panel wirint causes the machine to print 
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Though the speed of the machine is 450 cards per minute the operational speed 
is about 250-300 cards per minute. We could do the coin analysis of tho payroll of 
about 1250 workers of Indian Statistical Institute belonging to about 35 sections 
in about 20 minutes. 


Coin analysis in ESM is Superior to other methods in many ways. In the 
sorter, gang punch and Tabulator method cards are to be passed thrice in sorter, (one 
run for sorting on units’ position of rupee field and two runs for naye paise field) 
twice in gang punch (one for gang punching rupee denominations and other for naye 
paise denominations) and once in Tabulator. That is it requires 6 runs to get the 
final coin analysis. Calculating Punch and Tabulator method requires two runs. 
But Electronie Statistical machine gives the c 
to the speed of Calculating Punch (about 50 ca; 
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TECHNICAL PAPER ON SAMPLE DESIGNS OF 
WORKING CLASS AND MIDDLE CLASS 
FAMILY LIVING SURVEYS (1958-59) 


By NANJAMMA CHINNAPPA 
Indiam Statistical Institute 


PART 1. INTRODUCTION 


1. HISTORICAL NOTE 


1.1. The existing series of consumer priee index numbers* in India are com- 
piled by different agencies in different areas. They originated from specific needs 


in the concepts adopted, the methods 
construction of these index numbers. 
quently 
meant for. Their 
older series, 
ques of statistical surveys. 


1.2. Consumer 


being maintained at more th 
ments and the Labour Bureau (which builds u 


index number 


also by using the centrewise ind: 
e being maintained for the sam 


rent series ar 


used for collection of data and the methods of 
Many of them have a pre-war base and conse- 
do not reflect the present living conditions of the population classes they are 
methods of construction and maintenance, particularly those of the 
leave much to be desired in view of the recent developments in the techni- 


price index numbers for the Working Class are at present 
an 50 centres all over India, by the different State Govern- 
p a composite all-India Working Class 
ex numbers). In some cases, two diffe- 
e centre by two agencies. The weights 


*The consumer price index number for a gi 


f time in the pric 


over a certain period o 
d average of the rati 


by finding the weighte 
consumed by the class nt 
used are the respective propor 
ms of consumption as observ: 


os of the prices ( 


the two points of 
tions of total 


ed at tl 


ding ite: ne 
at a point of time '? as compared to the base period 0’ is given by Ito- 


S wX 
Tro = 2 Morni 


ven class of people is an index built to indicate the change 
e structure of items consumed by the class. Usually, it is computed 
price-relatives) of the different items commonly 
time between which the change is to be measured. The weights 
expenditure in an average family of the class on the correspon- 
he original time point (base period). Symbolically, the index 


r,. — ratio of the price of item i 


shast oresqui M Ge vee the different items of consumption, 7, 
at time point ‘t’ to that at time point ‘0 and Wig 


item 4 at time point 0. 


9 


Gt 


3 


at different points of time in those areas and there is considerable lack of uniformity 


is the proportion of expenditure in the average family on 
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for these series are based on family budget enquiries conducted at these centres at 
periods varying between 1927 and 1952. 


L3. Very little has been done as regards similar enquiries for the middle 
class. In 1945-46, the Economie Adviser to the Government of India undertook 
an enquiry into the budgets of families of Central Go 
similar surveys were undertaken by the Reserv 
Gujerat Chamber of Commerce in Ahmedabad 
Bureau in some cities and towns of West Ben, 


vernment employees. Later, 
e Bank of India in Bombay, the 


and the West Bengal State Statistical 
gal. 


2. ORIGIN 


2.1. The different workers’ and employers’ organisations, the Central 
Pay Commission and other such bodies who use these index numbers felt 
that fresh family budget enquiries Should be conducted on a uniform basis all 
over India. In response to the growing demand for a new set of index numbers the 
Second Joint Conference of Central and State Statisticians held in October 1953, 
recommended that fresh budget enquiries should be carried out on a uniform basis 
in all the States during 1955-56. A project for conducting fresh family budget enqui- 
ries among working classes at important industrial centres was included in the Second 
Five Year Plan. Some of the State Governments were also very keen, on conducting 
these enquiries so as to enable them to revise the existing index numbers, For vari- 
ous reasons, however, the project could not be taken up in 1955-56. 

2.2. After consultations with various authorities, the Government of India 
undertook the scheme for conducting the Working Class and Middle (| 
Living Surveys in 1958-59. The following is a report on the pl 
with emphasis on the technical aspects of the sample designs ado 


ass Family 


an of the surveys 
pted, 


3. PLANNING THR SURVEYS 


3.1. In pursuance of the recom 
ticians Conference and the Planning Comr 
(C50) convened a Working Group in February 19 
Professor P. C. Mahalanobis, for discussing the surv 
of Labour, in concurrence with the Committee of 
this Working Group, with suitable additions of representatives from, 
into a Technical Advisory Committee((TAG) to advise on the stand 
of Living Index Numbers, Professor P, C, Mahalanobis, was the 
Committee which consisted of representatives from the Ministries 
and Agriculture, and Finance, the Planning Commission, the Natio; 
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nendations of the Central 


ànd State Statis- 
nission, the Centr: 


al Statistical Organisation 
54, under the Chairm 


eys. In May 195 
Economic Secret; 


anship of 
4, the Ministry 
aries converted 
other ministries, 
ardisation of Cost 
Chairman of this 
of Labour, Food 
nal Sample Survey 
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(NSS) Directorate, the CSO, the Indian Statistical Institute (ISI) and the Reserve 
Bank of India. This Committee was set up to guide the Government in the planning 
and conduct of family budget enquiries, analysis of data collected and final compila- 
tion of all-India Cost of Living Index Numbers. 


3.2. At its first meeting in February 1954, the TAC (at that time the Working 
Group) recommended that fresh family budget enquiries should be conducted on 
uniform lines all over India for the urban working classes, urban middle classes, 
agricultural labour classes and cultivators. At its second meeting in September 
1956, when the division of responsibilities for conducting these surveys was worked 
out, the TAC recommended that a Working Group on family living surveys constitu- 
ted by representatives of the CSO, the Labour Bureau (LB), the NSS and the ISI 
be set up to study and decide the technical details of the proposed working class and 
middle class surveys and report to the TAC. Accordingly, such a Working Group 


was constituted and started functioning in March 1957. 


3.3. This Working Group had 9 meetings in all wherein it worked out the 
details relating to the list of centres, definitions and concepts, sampling scheme, price 


collection scheme, and schedules to be used. 


4. ORGANISATIONAL SET-UP 


4.1. The Working Class Family Living Survey was sponsored by the LB 
and the Middle Class Family Living Survey by the CSO. These agencies were mainly 
responsible for the over-all implementation of the respective enquiries, general super- 
vision of their progress, preparation and printing of reports and construction and 


maintenance of the corresponding consumer price index numbers. The task of compi- 


ling the middle class consumer price index numbers has since been transferred from 


the CSO to the LB. 


43. Tt has already been mentioned that the Working Group set up by the 
TAC was entrusted with the job of deciding the technical details of the survey. In 
conformity with the broad decisions arrived at by this group, the ISI finalised the 


sampling design, and the schedules to be canvassed after conducting the necessary 


preliminary enquiries. 

agencies for the field work for the family living surveys were the 
(the latter in West Bengal and Bombay city only). The 
and tabulating all the data collected, except for 
ng) of the Working Class which was to be pro- 


4.3. The 

NSS and the ISI field branch 

ISI was responsible for processing 

Schedule B (on the conditions of livir 
cessed by the LB. 
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4.4. As regards price quotations for the Working Class Survey, the LB 
used its price agency for collection of prices and processed the data itself, whereas 
for the Middle Class Survey, the NSS field Staff collected the prices and the data 
was processed at the LB. 


Series B 


5. SCOPE or THE SURVEYS 


5.1. The recommendations of the ILO Working 
Living Studies were considered in 


was two-fold. 


Group of Experts on Family 
planning these Surveys. The object of these surveys 


(i) To estimate the weighting diagrams for the Working Class and Middle 
Class in different important centres all over India. These were to be based on up-to- 
date consumption patterns, and would be used for 
numbers for these classes in each centre. 


of a representative composite series of all- 
the Working Class and Middle Class separately), 


(ii) To collect data for 


a general study of the living conditions of these classes 
in the different centres, 


5.2. For the first purpose, information, on all the different types of receipts 
e collected in Schedule A. For the second 
: edule covered various aspects of the family 


; housing conditions, satisfaction of social, cultural and 


6. PERIOD or THE SURVEYS 

6.1. Barring a few exceptions each of the Surveys was conducted for a period 
of one full year in the allotted centres. The period for the Middle Class Surveys 
was July 1958-June 1959, and for the Working Class Surveys it was August 1958- 


July 1959 in each centre, The sample size at any centre was spread evenly over 
twelve months, to eliminate seasonal variations. 
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PART 2. WORKING CLASS FAMILY LIVING SURVEY 


1. GENERAL 
As stated in paragraph 1.5 of Part 1, it was decided to collect data on 


La: 
general level of living of the working class in certain 


the consumer expenditure and 


specified centres distributed all over India. 
r their working class populations. The survey was planned sepa- 


into consideration the local conditions obtained there 
e of working class families was contacted for collection 


'These centres were towns or cities which 


were important fo 
rately in each centre, taking 
and a suitably selected sampl 
of data. 
3. CONCEPTS 

For the purposes of this survey, the Working Class was defined broadly 
o did manual work in registered factories, mines or plantations 
(registered under the Factory, Mine or Plantation Acts of 1948, 1952 and 1951 respec- 
Refer Appendix 3 for relevant extracts from the Acts) Information was 
working class families in each centre. A working class family 
d 50 per cent or more of its income through manual 


2.1. 
to inelude those wh 


tively. 
collected only from 


was defined as one which derive 
a registered factory, mine or plantation in the calendar month preceding 


contact of the family (while listing). It may be noted that only 
were to be surveyed in a centre which was specified 


work in 
the date of initial 
families of factory workers 
as a factory centre ; only families of mine workers in a mining centre and only 
families of plantation workers in a plantation centre. 
3. SELECTION OF CENTRES 

Initially the TAC decided that the survey should be conducted in about 
ining and plantation centres representing the industrial areas 
of India, The numbers of centres that would represent these three industry sectors 
were first determined in proportion to the all-India employment in the corresponding 
The number of centres for each sector was distributed to the States 
loyments in that sector. A State which had substantial 
employment in & particular sector but did not receive any allocation by the above 
because its employment in that sector was comparatively low judged 
allocated one contre to represent that sector. The State 
ested to name the allocated number of important centres 
Later, after mutual consultations between 


3.1. 
40 important factory, n 


industry sectors. 
in proportion to their emp 


procedure ( 
at the all-India level), was 


Governments were then requ 
a their respective States. 
and State Governments some changes were made in the list so 


tation for different types of industries, mines or planta- 
] coverage within each State. 


in each sector ir 
the Labour Bureau 
as to ensure better represen 


tions and better geographica 
ere were 50 centres in all of which 32 were factory centres, 8 were 


3.2. Th 
mining centres and 10 were plantation centres. The complete list of centres is given 
in Table 1. 
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TABLE]. LIST OF CENTRES AND SAMPLE SIZES FOR THE WORKING CLASS 
FAMILY LIVING SURVEY 


number of families for 
sampli: number of 
p. 


state centre method investi- schedule schedule 


adopted gators A B 
a) (2) (3) (4) (5) (6) (7) 
(a) factory centres 
l. Andhra Pradesh Guntur T 1 180 60 
2. e Hyderabad P 480 120 
3. Assam Digboi T di 240 60 
4. Bihar Jamshedpur P 4 720 240 
5. s: Monghyr-Jamalpur B 2 480 120 
6. Bombay (now Gujerat) Ahmedabad T 4 720 240 
T; a ks Bhavnagar P 1 240 60 
8. » (now Maharashtra) Bombay T 8 1440 480 
9. ” » Nagpur P 3 720 180 
10. T » Sholapur Tm 3 540 180 
ll. Jammu and Kashmir Srinagar P 2 480 120 
12. Kerala Alleppey T 2 360 120 
13. "5 Alwaye P 1 240 60 
14. Madhya Pradesh Bhopal 2 1 240 60 
Ib: » Gwalior m 2 360 120 
16. "a Indore P 2 480 120 
17. Madras Coimbatore P 3 720 180 
18. » Madras P 4 960 240 
19. a Madurai an 2 360 120 
20. Mysore Bangalore T 4 720 240 
21. Orissa Sambalpur P 1 240 60 
22. Punjab Amritsar mT 3 540 180 
23. x Jamunanagar P 1 240 60 
24. Rajasthan Ajmer T 2 360 120 
25. » Jaipur P 1 240 60 
26. Uttar Pradesh Banaras 13 1 240 60 
27. » Kanpur T 4 720 240 
28. im Saharanpur dh 2 360 120 
29. West Bengal Asansol P 3 720 
30. P Caleutta T 4 220 1 
31. » Howrah P 5 1200 300 
32. Delhi Delhi T E 720 240 
total =.. 83 16980 4980 


T : tenement sampling method 


P : payroll sampling method 
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TABLE 1. LIST OF CENTRES AND SAMPLE SIZES FOR THE WORKING 
CLASS FAMILY LIVING SURVEY (conid.) 


. number of families for 
su. , sampling number of —————————————— 
no. « state centre method investi- ^ schedule schedule 

adopted gators A 
(1) (2) (3) (4) (5) (6) (7) 
(b) mining centres 

33. Andhra Pradesh Gudur 13 1 240 60. 
34. Bihar Jharia P 4 960 240 
35. 3* Kodarma Bg 1 240 60 
36. PN Noamundi P 1 240 60 
37. Madhya Pradesh Balaghat B 1 240 60 
38. Mysore Kolar G. F. T 1 180 60 
39. Orissa Barbil 3n 1 240 60 
40. West Bengal Raniganj P 2 480 120 

total 12 2820 720 


(c) plantation centres 


4l. Assam Doom Dooma P 2 480 120 
42. 5 Labac P 1 240 60 
43. » Mariani P 1 240 60 
44. » Rangapara P 2 480 120 
45. Kerala Mundakkayam P 1 240 60 
46. Madras Coonoor P 1 240 60 
47. Mysore Ammathi P 1 240 60 
48. Hi Chikmagalur 2 2 480 120 
49. West Bengal Darjeeling P 2 480 120 
50. re Jalpaiguri P 2 480 120 
total 15 3600 900 
grand total 110 23400 6600 


T: tenement sampling method P: payroll sampling method 


4. FIXATION OF SAMPLE SIZE FOR THE CENTRES 


4.1. It was necessary to determine the sample size required in any centre 
(in terms of number of families to be surveyed) which would provide a sufficiently 
precise estimate of the consumer price index number for that centre. Evidently 
the precision of the consumer price index number depends very much on the price 
relatives used in building it up ; in fact, more on the magnitude and. variance of the 
price relatives and their covariance with the weights than on the variance of the 
weights used. The TAC posed the problem thus—if the price relatives remained 
constant, what sample size would be required to provide estimates of consumer price 
index numbers with a margin of error not exceeding 3 or 4 per cent. The Working 
iroup later decided that the maximum error permissible should be 2 per cent and 
not 4 per cent since the index was an important economic indicator. The error of 
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the index number would under these restrictions depend on the variation in the rela- 
tive magnitudes of the price relatives used, and the 


sampling variation in the estima- 
ted weights. 


A study was made using the weights obtained from the Jagaddal Labour 
Enquiry conducted by the ISI in 1941 and two sets of price rel 


atives, one for 1942 
and one for 1945 with 1941 as base. 


Studies were also made on the basis of 9th round 
NSS data for Bombay, Ahmedabad and Madras to have an idea of the error of the 
food index alone for different sets of price relatives. These led to the conclusion 
that a sample of 300 to 1000 families per centre (depending on the type and size of 
centre), would possibly satisfy the requirements for precision set down for the con- 
sumer price index number, and for obtaining sufficiently precise estimates of the 
weights for the major groups of items. In centres where there is considerable 
variation in the consumption patterns of the working class (because of the large 
number and different iypes of labourers in them), the sample size would have 
to be considerably large, and in small centres particularly in. mining and plantation. 
centres where there is less variation, in the consumption patterns of the working class, 
à smaller sample size would suffice. 


42. Another important consideration in fixing the final s 


centre was the work-load manageable by an investigator. 
was decided that a two-stage sampling design where blocks 
sampling centre) or groups of establishments (in a payroll* sampling centre) were selec- 
ted in the first stage, and working class families or workers in the establishmets were 
selected in the second stage would be suitable for this survey. 
the number of blocks or establishments thus covered 
tion. of different types of the working cl 
of the time taken for listing blocks ( 


ample size in any 
From NSS experience it 
of houses (in a tenement* 


It was necessary that 
was fairly large to get representa- 
ass living in different areas. After field testing 


of the size of 1951 census enumerator blocks), collect- 
ing payrolls and canvassing the proposed schedules, it was found th 


could list about 3 blocks and survey about 20 families per month in 
and collect payrolls of 3 to 4 establishments and 
centre (larger in the latter case, because of the lesser time ta 
rolls). Thus the minimum sample size was fixed at 240 
ling centre and 300 for a payroll sampling centre. 


of the sample size was set apart for the study on co 
tenement sampling and p 


both the schedules could 


at an investigator 
a tenement centre 
survey about 25 families in a payroll 
ken for collecting pay- 
families for a tenement samp- 
Of this one fourth and one fifth 


g e schedules and the cons 
would cause both to the informant 


sampling centre, 


*In tenement sampling, 
blocks and families, 


orking class families is drawn esidential 
ing a sample of workers is drawn from the payrolls of the 
e and the families to which th 


3 ey belong are contacted for obtain- 
See paragraphs 6.1 to 6.3 for further details. 


from a frame of n 


ing the required information, 
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43. With the budget limitation of about 100 investigators that could be 
employed for this survey, the sample size for each centre was fixed as a multiple of 
either of the sizes arrived at above depending on the type of sampling method to be 
as done after considering the size (measured by the labour force 


adopted. This w: 
importance of the centre and expected variation in the 


employed in that centre), 
consumption pattern of working class living in the centre. 


4.4. One important recommendation of the TAC was that provision should 
be made for having at least two independent sub-samples in each centre. Since it 
was desirable to maintain this independence at the stage of collection of data also 
by allotting one sub-sample to each investigator this meant a minimum sample size 
of 360 for a tenement sampling centre and 480 for a payroll centre for estimating 


weights. 


With the budget limitations imposed, however, it was found that this 
could not be achieved without substantial decrease in the sample size for the larger 
centres. Further, a sample size of 360 or 480 was not required in the very small 
In 20 of the smallest centres, therefore, the sample size was kept at 180, 
enement centre and 240 if it was a payroll centre. In each of them two 
independent sub-samples of 90 or 120 families each were allotted to two six-monthly 
periods, each period consisting of six alternate months. Inthese centres, independence 
at the investigation stage was achieved by pairing two nearby centres and 
interchanging the investigators between them, every alternate month. [Due to 
operational difficulties in interchanging investigators in Assam, the sub-sample 
restriction was relaxed in Labac, Mariani and Digboi after a few months’ work 


and one investigator worked in each of these centres thereafter. ] 


4.5. 


centres. 
if it was a t 


The final allocation decided for the centres is given in Table 1. 


5. PRELIMINARY SURVEY 


5.1. The different conditions prevailing in the different centres required 
of these local conditions for efficient centrewise plamning of the details of 
d, a preliminary survey was taken up in each centre. The 
s of this survey were (i) to fix the boundaries of the centre, (ii) to decide 
on the most suitable sampling method for the centre, (iii) to prepare a suitable samp- 
ling frame and (iv) to test the schedules framed for the survey and study the opera- 
tional difficulties that would arise in the centre during the main survey. This survey 
was conducted in the period December 1958-February 1959 and was of one to two 
months’ duration in any one centre. The field officer in charge of this preliminary 
survey consulted the labour, trade union, municipal and other knowledgeable autho- 
rities of each centre and collected the required information, in the questionnaires and 
A copy each of the instructions for the preli- 


schedules drafted for this purpose. 
the questionnaires and schedule used are given in Appendix 2. 


a study 
the survey. To this en 


main, purpose: 


minary survey, 
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6. CHOICE BETWEEN SAMPLING METHODS 


6.1. The Working Class in any centre could 
“ti 


be contacted by two different 
methods. The 


enement sampling method’ consists in a 


gh their places of work, A 
are sampled and workers are 
their families are contacted. 


payroll method would be more effective. 


6.3. During the preliminar 
acquainted themselves with the local 


sampling method was to be ado 
preliminary enquiries. In some large centres 
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"s the centre for the purposes of this survey. Very often there w 

tion of workers coming from outside the administrative S Ae REA 
to work in the industrial establishments within it ; or a large nu pu of the centre 
lishments were situated outside the administrative limits of the ^ j MES 
labour from that centre. The first task of the NSS rut and employed 
preliminary survey was to consult the local authorities in the s iss 7 n 
at the boundaries of the centre. The boundaries were fixed so des M 
where tenement sampling was to be adopted, a sizeable majority of i ip M 2m 
population of that area resided within these limits and alternativel y if der class 
where payroll sampling was to be adopted, the industrial Bed ea 5 cenite 
ployed a sizeable majority of the working class population of that ees which eua 
within the prescribed boundaries. (One restriction imposed was PR le D. 
cal size of the centre should not be so big as to be unmanageable in a locali: eA 
this kind). In the latter case this amounted to defining the centre by a = ie "e 3 
mines or plantations which commonly went by the name of the Seated pes ae 
covering the families of all the workers employed in these establishments. p Wet 
cases the Labour Bureau, with its knowledge of the area after cone d ti "n d 
the State Government concerned, defined the boundaries of the centre, a d jr 
ere asked to suggest modifications to this. All these VINEA va 

iz 


authorities w 
various levels were pooled to decide upon the final boundaries 


7.9. The boundaries adopted in each centre are given in Appendix 1 
IX: i. 


8. TENEMENT SAMPLING METHOD : FRAME COLLECTION 
8.1. In a centre where the tenement sampling method was adopted, th 

boundary fixation (geographical) and collection of the basic frame was a da ri : 
the preliminary survey. Having fixed the boundaries of the centre, those s ae 
the centre which could be safely omitted from the survey coverage (because they 
agre working class populations) were demarcated with the help of ES 
In the rest of the area, from which blocks would be sampled, the 
blocks were classified into two types — those which had working class residing in Mom 
in large concentrations and were therefore important for this survey, and Fo. which 
did not have. This was done by marking out all such well-known important concen- 
trations on a map Or determining their boundaries and matching them with the NSS 
frame of blocks. Sometimes, important wards were picked out, and in these wards 


ther smaller pockets of 
portan 


contained me 
local authorities. 


working class concentration, the blocks constituting 
5 


and o 
them were classified as im: t or not according to the proportion of working class 
; them. Wherever sufficiently reliable information was available 
also obtained on the industry-wise and State-wise distribution of 
h such concentration. The State to which a person belongs. 
which he is employed affects his consumption patina ! 
d useful in improving the sampling procedure. The 
ation, which would be relevant for controlling 


population ir 
information was 
the working class in eacl 
and sometimes the industry in 
this information therefore prove 


actual size of each block, i6»; its popul 
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the listing time, was obtained either by local enquiry or by 


using 1951 census 
figures. This list of blocks was the sampling frame. 


8.2. The proforma of the questionnaires a 
minary enquiry will give an idea of the form in which 
was collected (refer Appendix 2), 


nd schedule used for the preli- 
the information descri bed above 


8.3. In a few centres where the 1951 census block 
blocks of the same size as in 1951 census 


used as the sampling frame in the same 1 


s could not be identified, 
were formed specially for this survey, and 
manner as above, 


8.4. Sampling of blocks. The number of investig. 


ators to be allotted to a 
centre was obtained by 


dividing the Sample size for Schedule A for a centre by 180 
(which was the prescribed workload for an investigator for a year) Because of 
the workload restrictions it was decid 36 blocks per investigator in any 
centre, and distribute these over the months of enquiry at the rate of 3 blocks per 
month. The samples for different investigators were drawn independently. The 
first stage unit of sampling was a group or cluster of blocks. 

85. Ina centre, if reliable aux 
observed that there was substantial variati 


ed to sample 


the cluster sizes with respect to population. auxiliary infor- 
mation was not obtained on the nature of working class composition in the different 
blocks, they were grouped into clusters of 3 blocks each thus : 
attempts were made to include blocks from d 


ifferent areas of the cen 
80 as to ensure some measure of heterogeneity in the cluster 


while grouping 
tre in a cluster 


and to make each cluster 
size equal, comprising of about 450 households. In either 


case a simple systematic 
sample of 12 such clusters was drawn independently for each Sub-sample and allotted 
to an investigator. 


8.6. For operational convenience, if the number of blocks in a centre w. 
large for forming such clusters before Selection, the cluster; 
selection in the following manner, The block 
clustering and a systematic sample of from this list and the 
selected blocks were then grouped to fo: 


rm 12 clusters of 3 blocks each, the grouping 
being done in a systematic manner using the same arrangement 


as too 
S were formed after 


In eases where 
Workers or the 

Sure of size for the 
Probability Proportional to 


8.7. In some cases Where a marked difference Was noted in the degree of 
concentration of the working class in different blocks, they were Separated E two 
strata, one containing blocks with a high concentration of the Working class and 
the other containing the remaining blocks, The quota of 3 blocks per month per 
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investigator was distributed in the ratio 2:1 or 1:2 to these two strata depending 
on the total strength of the working class population in them. Within each stratum, 
sampling of the blocks or clusters of blocks (if the allocation was 2 per month) 
was done utilizing the relevant information available as iu those centres where 


no stratification was adopted. E 


8.8. Selection of artificial blocks. In centres other than those where pps 
sampling was adopted as described in paragraph 8.6, if it was found that the expected 
population in a block was very large according to the information collected at the 
preliminary survey artificial block selection was adopted. In such cases, the number 
of divisions into which this block was to be divided was specified at the stage of 
sampling such that each such artificial division had roughly the size of an average 
block (150 households). Selection of these blocks was systematic with probability 
proportional to the number of artificial divisions in them. That is, in 8.4 to 8.7 above, 
these blocks were given as many serial numbers as the number of artificial blocks 
specified, before systematic selection. On the field, the investigator demarcated the 
block into the required number of artificial blocks which were clearly identifiable and 
of roughly equal size and selected one of them at random for the actual survey. In 
any case, whether artificial block selection was specified or not, if it was found that 
a sample block was unmanageable in size the investigator decided the number of 
according to the above criteria (this number could be different 


artificial blocks himself, 
from the number specified for a block where that was done already) and proceeded 


about artificial block division as described above. 

8.9. Random order of visit to blocks. In the larger cities, it was found after 
a few months of survey that because of the size of the blocks and the difficulties in 
contacting the heads of the households, listing took so much time that keeping to the 
programme of work was impossible. Artificial block division did not appreciably 
reduce the listing time because forming them in itself was time-consuming. For the 
remaining months, therefore, the following scheme, designed to cut down the listing 
time, was adopted. The 3 blocks to be surveyed in a month were given a random 
order of visit. The investigator listed the blocks in that order. If on completely 
listing the first block in this order he found that he had listed 450 or more families 
and had obtained 25 or more working class families among them, he could stop 
listing and select the families from that block rejecting the blocks not listed. If 
not, he completely listed the second block also. And if the prescribed quota of 
families (450 or more listed with 25 or more working class families among them) 
was obtained in these 2 blocks put together, he stopped listing and selected the 
families from these 2 blocks rejecting the third block. Of course, the investigator 
had to list the block with order of visit 3 also, had the first two together not yielded 
25 families for listing and survey respectively. This procedure 


the quota of 450 and 2 
helped in reducing the listing time and stabilising the work programme. 


8.10. Allotment of clusters to months. Each of the 12 clusters sampled for 


an investigator was assigned to a particular month for enquiry, by a random process. 
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8.11. Casualties and substitution of blocks. As mentioned earlier, since the 
sampling frame used was usually the 1951 census list of blocks, many difficulties 
were faced in identifying the sampled blocks. In a few cases when a block could not 
be identified at all, or was demolished, or could not be listed for security reasons (if 
it fell within military area) this was intimated to the ISI and a substitute was 
given or sampling was done from the remaining blocks in the cluster. 


The substitute 
was the block next to the casualty block in the sampling frame. 
8.12. 


investigator resigning and no substitute being appointed immediately 


avoid a total casualty for that month. 


8.13. Sampling of families. 
ing class family, Each month, the investig 


asses by 
A simple systematic 
Every fourth 
ving) and the 


expenditure class and within these by t 
sample of 20 working class families was 
family in this sample was contacted for filling in 
remaining were for Schedule A (consumer expenditure). Tn centres where stratified 
sampling was adopted, the number of families to be sampled Separately from each 
stratum in any month was determined by allocating 
proportion to the expected siz 


L(w) was used for listing and selecting families. 
is given in Appendix 4. 


lation in them. Schedule 


A facsimile copy of this schedulo 


8.14. Substitution of families. 
contacted 


8 of persuasion available with the field officers), or wag found to be not 
tailed enquiry, it was Substit; 
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cent or more of its income in the last calendar month was not from manual labour 
in registered establishments (as is required by the general definition). 


8.15. If in a sampled cluster for a particular month the required number 
of working class families (20) was not available, the deficiency was made up from 
the sampling frame for the next month's cluster for the same stratum (if any) and 
sub-sample so as to keep the total sample size unaltered. 


9. PAYROLL SAMPLING METHOD : FRAME COLLECTION 


9.1. In centres where this method was adopted, the latest available complete 
list of registered establishments (factories, mines or plantations) in the centre that 
would serve as the first-stage sampling frame was compiled during the preliminary 
survey. Information, wherever available, was also obtained on the number 
of persons employed, the industry and management type, the seasonal nature of work 
and any other relevant classificatory character applicable to the establishment. To 
have an idea of the geographical distribution of the estabishments in mining and 
plantation centres (where travelling facilities were often poor and had to be 
considered when sampling), a map showing their location was prepared, or the dis- 
tance and sometimes the direction of each establishment from the headquarters of 
the centre was obtained. A brief description of the sampling frames used in the 


different centres is given in Appendix 1. 


9.2. Sampling of establishments. The establishments were clustered into 
groups of 2, 3 or 4 depending on their size (number employed) so as to have 
clusters of roughly equal size. Attempts were made to group within a cluster 
establishments which were as different as possible with respect to the various 
relevant auxiliary characters on which information was obtained. In mining 
and plantation centres, because it was expected that travelling would be difficult, 
jt was ensured as far as possible that a cluster was composed of units which 
were not very far apart. 12 clusters per sub-sample were sampled systematically 
with probability proportional to the total size of the clusters, after arranging them 
in increasing order of size and allotted to an investigator. In cases where the sizes 
there it was reported that the sizes recorded were not reliable, 


were not available or w 
drawn systematically with equal probability. 


the sample of clusters was 
9.3. In some centres where the sizes of a few establishments were very large 
average size of the others, the large establishments were grouped to 


compared to the 
emaining establishments constituted another stratum, 


form a stratum and the r 
Clustering and sampling were done separately within each stratum. The number of 


factories to be sampled each month from the two strata was decided on the basis of 
the stratum sizes. Sometimes it happened that there was one very big establishment 
which employed a substantial majority of the workers in the centre. In that case 
this establishment was repeated in the sample every month and a cluster of factories 
was sampled from among the remaining. The sampling within strata was similar 
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to that in centres where there was no stratification. 


The method of sampling adopted 
in each centre is given in Appendix 1. . 


9.4. Allotment of clusters to months. The month to which any cluster was 
allotted for enquiry was decided by a random process as in tenement sampling centres. 


9.5. Substitution of establishments. Tf while listing, a sample establishment 
was found to have been closed down permanently or temporarily for a sufficiently long 
or indeterminate period, it was substituted by some other establishment in the same 
Stratum (if any) which was similar to it in respect of industry, number employed, etc. 


9.6. Ifa seasonal establishment was allotted for survey in a month outside 
the season in which it was expected to be working, it was exchanged with a sampled 
establishment which was expected to be working then. Sometimes such exchan- 
ging was done after actually visiting the establishment for enquiry, because 
the seasonality was known only then. 

9.7. If an establishment was inaccessible in the mo. 
of a strike or lay-off, it was exchanged with a similar establish: 
when it was expected to be working. 


nth of enquiry because 
ment allotted to a month 


9.8. Sampling of workers. In payroll sampling centres, the ultimate sampl- 
ing unit, a working class family was approached through the payrolls of the estab- 
lishments. The payrolls of each sampled establishment was collected, after ensuring 
that it was complete, without duplications, and up-to-date. Within each establish- 
ment any available arrangement by sections, grade, or type of work was retained 
and from the pooled payrolls of the establishments in a cluster a simple systematic 
sample of 25 workers was drawn. Of this, a simple random sample of 5 workers was 
selected for Schedule B (level of living) and the remaining 20 were taken for Schedule A 
(consumer expenditure). In centres where stratified sampling wag adopted, the 
number of workers to be sampled from a stratum was specified proportional a the 
size (total number of workers) of the stratum. Selection was, as described above 
within each stratum. A facsimile copy of Schedule P in which selection of rte 
was recorded is given in Appendix 4. 

9.9. The families to which the sampled workers belon 
for the actual enquiry. If the same fami 
the same month for the same schedule because two or more of t 
sampled in that month, the schedule was du 
was sampled for the purposes of final tabula 


ged were contacted 
d more than once in 


) he workers in it were 
plicated as many times 
tion. 


ly was to be contacte 


as the family 

9.10. Substitution of families. As in the case of teneme 
tution by the family of the worker listed next was re 
could not be contacted or refused to give information, ( 
made by the field officers) or when the sampled family wa; 
according to the prescribed definition, Tf from 
month the required number of w 
ciency was made up from the sa 
stratum (if any 


nt sampling, substi- 
Sorted to when the 


f Or "ticular 
orking class families (25) w rune 
mpling frame for (; 
) and sub-sample so as to keep the 
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PART 3. MIDDLE CLASS FAMILY LIVING SURVEY 


1. GENERAL 


Ts ams survey data on consumer expenditure and level of living were 
collected from families sampled in some towns and cities distributed all PIs Indi 
which were important for their middle class populations. Y 


2. CowoEPTS 


3.1. The middle class was defined as the class comprising those who were 
gainfully oceupied as employees (in both the publie and private sectors) doing non 
n-agricultural sector. This would exclude the working class 

D 


manual work in the no: 
as defined for the worki rvey A A 
(as defined for the wor ng class survey), those employed in the agricultural sector 


and other employers and self-employed persons and would include the principal cate- 
gories of people to whom a middle class consumer price index number is of interest. 
Information was collected only from middle class families in each centre. A Tatik 
class family was defined as one which derived 50 per cent or more of its income 9 
the calendar month preceding the date of listing of the family from the occupation 
of one or more of its members as employees doing non-manual work in the Viscera 
No income limits were proposed at the stage of collecting the imm 
be imposed, centrewise, at the stage of tabulating the data 
rich and the very poor who do not actually belong to this 


tural sector. 
tion—such limits were to 


so as to exclude the very 


class. 


3. SELECTION OF CENTRES 


3.1. At the first meeting of the TAC it was suggested that the survey 
the 4 big cities, Delhi, Bombay, Calcutta and Madras and the 
us zones, to be treated, possibly, as separate strata so that 
separate consumer price index numbers could be constructed for each of them as well 
as for all-India. Later, after consultations with the Ministry of Finance it was 
decided that the survey would be conducted in about, 45 different centres distributed 
he States, the centres being chosen in consultation with the State 


would cover 
urban areas in the 6 cens 


over all t 

Governments. 

res consisted of the State capitals and other large cities 

and towns which were important business centres or where there was considerable 
because the index number for each such individual 


middle class concentration, 
quired for the adjustment of pay-scales and allowances for Govern- 
d employees of b 


3.9. These cent 


centre would be re 
ment employees an 


anking, insurance and. other commercial concerns 
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TABLE 2. LIST OF CENTRES AND SAMPLE SIZES Fi 


OR THE MIDDLE CLASS 
FAMILY LIVING SURVEY 


number of families for 
srl, state centre number of 
no. investigators Schedule A — schedule B 
(1) (2) (3) (4) (5) (6) 
1 Andhra Pradesh Hyderabad-Secunderabad* 4 720 240 
2 » Waltair-Vishakapatnam 3 540 180 
3 ” Vijayawada 3 540 180 
Kurnool 9 
4 z urn 2 360 120 
5 Assam Shillong 2 360 120 
6 ” Gauhati 2 360 120 
7 Bihar Patna 3 m 
D Ee ME NE 
9 ” Muzaffarpur 2 360 120 
10 Bombay (now Gujerat) Ahmedabad* 
Rai hw cvm Rajkot 3 540 180 
12 (now Maharashtra) Bombay* 
» 8 1440 480 
13 "T Poona 4 o 
14 i Nagpur* 4 Uu Pd 
E E 5 
15 Jammu and Kashmir Srinagar* 
e Tum > 8 m 
17 Kerala Trivandrum 3 = 
18 i Kozhikode 3 540 iso 
19  Madhya Pradesh Bhopal* 
20 É 5 Y Indore* H 540 180 
21 " Gwalior* 3 iio 180 
22 » Jabalpur 3 P TA 
23 Madras Madras* 
En y Madurai* £ 1080 360 
25 Si Tiruchirapalli 3 a 1o 
D 80 
26 Mysore Bangalore* t 
27 fed Mangalore $ 720 / 240 
28 » Hubli-Dharwar 3 540 180 
29 d Gulbarga 2 hd aah 
30 Orissa Cuttack-Bhubaneswar 3 » 
31 " Sambalpur* » 540 180 
360 120 
32 Punjab and Himachal Pradesh Chandigarh 3 
33 » Amritsar* 3 540 180 
34 m Simla 2 360 n 
130 
35 Rajasthan Jaipur* 
36 X Jodhpur 3 540 180 
37 T Ajmer* 3 Be 180 
i 180 
38 Uttar Pradesh Lucknow 4 
39 » Kanpur* 4 720 240 
40 » Allahabad 3 720 240 
41 » Agra 3 540 180 
42 » Meerut 3 540 ise 
180 
43 West Bengal Calcutta* 8 
44 » Kharagpur 3 5 0 
180 
5 Delhi Delhi-New D, lhi* 
45 w Delhi 6 1080 ont 
total 
149 26,820 8,940 
* Selected for the Working Class Family Living 


Survey also, 


e enement samplin 
Not T RAIBD centres except in str, 


method in all the 
payroll sampling was adopted. 


atum ] of Kharagpur where 
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3.3. Initially, the State capitals were selected and their number was 16. 
The allotment of the remaining centres to the different States was in proportion to 
their urban middle class populations (excluding the populations of the capitals). 
Each State Government named the required number of important centres to fulfil 
the quota allotted. Minor changes were made later to allow better regional represen- 
tation within a State. The final list of 45 centres selected is shown in Table 2. Tt 
may be noted that 18 of these centres were selected for the Working Class Family 


Living Survey also. 


4. FIXATION OF SAMPLE SIZE 


4.1, The requirement, as in the case of the Working Class Survey, was to 
fix the sample size that would ensure less than 2 per cent error in the consumer price 
index number for any centre. Again, it was difficult to arrive at such a sample size 
without knowing the pattern of price relatives. However, after studying the NSS 
urban data, results of the Faridabad township survey conducted by the ISI and the 
family budget survey in urban areas conducted by the West Bengal State Statistical 
Bureau it was felt that a sample of 400 to 500 families would be required in the smaller 
centres and about 1000 families in the bigger cities. The larger heterogeneity in 
the consumption pattern and living habits of the middle class within the bigger centres 
warranted a larger scale of sampling in them as compared to the smaller centres. 


4.2. The budget sanction expected for the survey allowed a field-staff of 
about 150 investigators. It was decided that the easiest and possibly the only way 
of contacting the middle class families was through tenement sampling. The work- 
load for an investigator with the type of two-stage design that was considered suitable 
involving listing of about 3 blocks per month was put at 20 families 


for this survey 
One-fifth of the sample size was set apart for the study 


per month, or 240 a year. 
on conditions of living. 


4.3. The distribution of the total sample size to the different centres was 
a joint consideration of their 1951 census population and expected middle 
m census figures in the relevant occupation classes and 
The allocations were rounded off to multiples 


made on 
class population as judged fro: 


NSS estimates wherever available. 
of 240. It was found that two investigators to provide two independent sub-samples 


of 240 families each could be afforded for each of the smaller centres also. The final 
2 


allocation of sample size to each centre is shown in Table 2. 


5. PRELIMINARY ENQUIRY 


5.1. A preliminary enquiry was taken up for a few weeks in each centre 
for the putyliés of studying the middle class concentrations in the centre, fixing up 
the boundaries of the centre and collecting the frame required for sampling. 
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6. SAMPLING METHOD ADOPTED 


6.1. The tenement method of sampling was adopted in each centre because 
sampling middle class from the payrolls of establishments which employed them 
would be an inconceiveable task. A block was the first-stage unit and a middle class 
family was the second-stage unit (refer paragraphs 6.1 and 6.2 of Part 2). 


7. BOUNDARIES OF THE CENTRES 


7.1. To cover the middle class population in each centre it was decided 
to go by the municipal or corporation limits of the centre. If well-known middle 
class colonies had sprung up in the immediate neighbourhood of ‘above mentioned 
limits they were also included in the centre for the purposes of this survey. 


8. FRAME COLLECTION 


8.1. The task of frame collection was therefore reduced to t 
a complete list of blocks covering the whole area of the centre falling within its 
boundaries defined as described above. Very often, this frame was the 1951 census list 
of blocks. For new middle class residential areas which had sprung up after the 1951 
census, blocks were formed by the investigator along lines-similar to that adopted in 
the 1951 census, to make the frame complete. In some centres, it was found that 
the 1951 census lists of blocks was wholly inadequate for this survey because of their 
obsoleteness, unidentifiability and the large size of blocks. 
blocks was prepared by the NSS Officer, sometimes with 
divisions in the centre which were more up-to-date, 
was done after a few months of the survey because the earlier frames were found 
unsuitable only after the actual survey had started. In these cases, for the remaining 
months a new sample was drawn from the newly constructed frames, 


hat of procuring 


So an entirely new list of 
the help of the municipal 
In Gauhati and Chandigarh this 


8.2. No attempt was made to mark out middle class loc 
because picking out localities in which the middle class (as de 
resided would have been almost impossible. In centres commo: 
and Working Class Surveys, the information on the working c 
different areas was used, as far as possible, to exclude the highly 
class areas from the Middle Class Survey. 


alities in each centre, 
fined for this survey) 
n for the Middle Class 
lass concentrations in 
concentrated working 


8.3. In some other centres also where reliable informa: 
able that some areas had very little middle class population in 
excluded from the sampling frame. 


tion was readily avail- 
them such areas were 


9. SAMPLING OF BLOOKS 


9.1. In each centre, a simple systematic sample of 36 blocks wag selected per 


sub-sample, the arrangement of the blocks in the frame being kept unaltered. Then 
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the sampled blocks were clustered into 12 clusters of 3 blocks each by grouping Ist, 
13th and 25th sampled blocks into one cluster, the 2nd, 14th and 26th sampled blocks 
into another cluster and so on. This method of clustering was adopted to ensure 
some measure of geographical spread in each cluster. The 12 clusters were 
then assigned to 12 months in a given order to ensure better representation for 
groups of months taken together. An independent sample was drawn for each sub- 


sample and was allotted to an investigator. 


9.2. Two notable exceptions to this method of sampling were Kanpur and 
Kharagpur. In Kanpur, where the blocks had been classified as containing high, 
medium and very low working class concentrations during the preliminary enquiry 
for the Working Class Survey, the blocks containing high working class concentration 
were excluded from the Middle Class Survey. In the medium concentration stratum, 
for sampling for the Working Class Survey clusters of 2 blocks each had been formed 
which were made heterogeneous with respect to geographical location and type of 
working class inhabiting in them. For the Middle Class Survey in this stratum a 
systematic sample of 12 of these clusters was selected per sub-sample with proba- 
bility proportional to the total population less the expected working class population 
(as estimated during the preliminary survey). The samplings for the Middle Class and 
Working Class Surveys were linked up in this stratum so as to ensure the maximum 
number of common clusters between them as this would be helpful in minimising the 
listing time for the enquiries. The blocks containing low working class concentration. 
were treated as another stratum, for the Middle Class Survey and a simple systematic 
sample of 12 blocks was drawn per sub-sample in this stratum. Each sub-sample 
(in both the strata combined) was allotted to an investigator. 


9.3. Kharagpur centre consists of a railway colony and a municipality. 
In the municipality it was possible to form residential blocks and collect information 
on the expected percentage of middle class employees in them, whereas, for the railway 
colony, it was found that sampling could be done from the card index which was 
kept ‘section-wise’ for every employee who had an allotted quarter in the colony. 
Each section was & cabinet in the card index and it covered mainly quarters for one 
type of workers, e.g. clerical, supervisory; engineering etc. The railway colony and 
municipal area were treated as two different udo and the payroll and tenement 
sampling methods respectively were adopted in them. In the first stratum 12 
‘sections were selected per sub-sample systematically with probability propor- 
tional to the number of workers in them, and allotted to the 12 months. 
In the second stratum, clusters of two blocks each were formed by grouping together 
blocks with different middle class concentrations and situated in different areas. 
These clusters were arranged in decreasing order of the expected middle class popula- 


tion in them, and a simple sys 
sample. Each sub-sample (in both the strata combined) was allotted to an 


investigator. 


tematic sample of 12 clusters was selected per sub- 
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l0. SELECTION OF ARTIFICIAL BLOCKS AND RANDOM ORDER OF VISIT 


10.1. In cases where the blocks were very | 
taken for listing them or they were unidentifiable or were casualties because of lack 
of field staff, ete., the devices of artificial block division, random order of visit and. 
substitution were adopted as in the case of tenement sampling for the Working Class 
Survey (see paragraphs 8.8, 8.9, 8.11 and 8.12 of Part 2) 


arge, and too much time was 


ll. SAMPLING OF FAMILIES 


11.1. The investigator listed all the families in t 
in a month and picked out the middle class families a 
were arranged by their size (single member families 
others) and within the size groups by monthly 
expenditure classes —below Rs. 150 per month, Rs. 150 to Rs. 300 per month, and 
Rs. 300 and above per month). A simple systematic sam 


ple of 20 families was 
selected from this arranged list and every fifth family among them was investigated for 
Schedule B (level of living) and the others were investigated for Schedule A (pattern of 
consumer expenditure). The families were listed and selected in Schedule L(m), 
à facsimile copy of which is given in Appendix 4, 


he blocks assigned for survey 
mong them. These families 
coming together, and then the 


11.2. In the two centres, Kanpur and Khara, 
adopted, the allocation of families to the tw 
expected middle class populations. Sampling of families withi 
as in the unstratified case, except that in Kharagpur, in the stratum where payroll 
sampling was adopted, workers were sampled from the list of workers in the selected 
section by systematic sampling, any arrangement by type of work or grades being 
made use of, and the families to which these workers belonged were contacted 
for detailed enquiry if they satisfied the definition of middle class families, 


12. SUBSTITUTION OF FAMILIES 


12.1. In case a family could not be contacte 
absolutely refused to give information in spite of all the means of persuation at the 
disposal of the investigating officer, or was found to be not a middle class family at 
the time of detailed enquiry, it was substituted by the next middle cl. 
the arranged list for that cluster. 


d due to various reasons, 


ass family in 


12.2. If in a sampled cluster for a particular month tl 
of middle class families (20) was not available, tho deficiency 
sampling frame for the next month’s cluster for the same str 
sample so as to keep the total sample size unaltered. 
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PART 4. ESTIMATION PROCEDURE FOR THE WORKING AND 
MIDDLE CLASS FAMILY LIVING SURVEYS 


1. TENEMENT SAMPLING CENTRES : SAMPLING SCHEMES 


l.l. Scheme I. 36 blocks per sub-sample were selected systematically with 
equal probability and grouped into 12 clusters of 3 blocks each. Each sub-sample was 
allotted to an investigator and each cluster in it was to be surveyed in a particular 
month by him. The sub-samples were drawn independently for the different investi- 
gators. If some blocks were very large, the number of articficial block divisions 
to be formed in them was specified and the blocks were selected systematically with 
probability proportional to the number of such divisions. ln any sampled block 
the number of artificial block divisions actually formed for the survey depended on 
its population size as observed in the field, and this could differ from the number 
specified earlier. In a block where such division was adopted, one of the artificial 
block divisions formed was selected at random with equal probability for survey. 


1.2. All the working/middle class families in the blocks or selected artificial 
blocks of a sampled cluster were listed together and a sample of families was drawn 


from this list, systematically with equal probability for detailed enquiry. 


1.3. In some centres the sampling scheme was modified as follows. A ran- 
dom order of visit was assigned to the 3 blocks within a cluster and only 1,2, or 3 
of these blocks were surveyed depending on the total number of families listed and 
the number of working/middle class families obtained when the listing of each block 
(visited in the random order given) was completed. 


1.4, Scheme II. A probability proportional to size systematic sample of 12 
clusters of 3 blocks, each was drawn in some centres, size being the estimated number 
of working/middle class families and the procedure of random order of visit, arti- 
ficial block selection and sampling of families within a cluster was the same as in 


Scheme I. 
1.5. Scheme ITI. In some centres the blocks were grouped into 2 strata and 
ion of the allotted number of blocks or clusters was done independently in each 


select; 
according to one of the methods I and II. 


stratum 

Notations : ‘i’: denotes a sampled cluster of a sub-sample; ‘j’: denotes 
a block in the sampled cluster ; ‘W: denotes a sampled family in a block of the 
sampled cluster; B: total number of blocks; T: size adopted for pps sampling ; 
F : total number of working/middle class families in the sampled cluster (as obtained 
from the listing schedules) ; f: number of sample working/middle class families 
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selected for a schedule in the sampled cluster; b: number of blocks surveyed in 


the sampled cluster; JD: number of artificial block divisions specified in the sample 
list for a block; D': number of artificial block divisions actually formed in a block; 
y: value of the characteristic to be estimated. 


1.6. Estimation procedure. The estimate of the total of y for each stratum/ 
centre for a month and sub-sample for the different sampling schemes is given by 
X © Mir Y, where M, is the multiplier for the k-th family in the j-th block of 

2! 

Te i-th cluster (sub-sample) and is obtained as shown below : 


B oM. D. 
I: Mo = = ot 2D 
For Scheme ijk RR D; 


where B is the total number of blocks or specified artific 
centre, i.e., the summation of D over all the blocks in 
taken as 1 for a block where no artificial block division 


ial blocks in the stratum or 


the stratum/centre, D being 
was specified. 


KB ae: 
Ti Fed "De 


i 


' T 
For Scheme II : Mg = 


where T is the total of the size T'; for all the clusters in the stratum/centre. 


B; is the number of blocks in that cluster/tota] of the number of artificial blocks 
ecified for the blocks in that cluster. 

For Scheme IIT: The estimate is the sum of the estimates in the two str 
where the estimate in each stratum is arrived at using the multipliers as given for 
Sonome bor LI depending’ on, the method of sampling adopted in that stratum. 


ata, 


1.7. Note: (i) If r out of the & clusters (sub-samples) allotted for a month 
were casualties, the multiplier for that month is 


to be multiplied by the correction. 


(ii) The sub-sample-wise estimate of the mont 


f the tota 
centre is obtained by dividing the sum of the mon 


by 12 (by 6 for single-investigator centre) 


hly average for 
1 number of fam: 
thly 


a charac- 

ilies/persons in the 

estimates for that sub-sample 

(iii) A simple average of the sub Sample estimates gives the combined 
ostimate for the centre. : 


(iv) The sub-sample ( 
tics is obtained by taking th 
estimates. 


or combined) estimate fo: 


r the ratio of two ch 
€ ratio of the correspond. 


aracteris- 
ing sub-sample (or e 


ombined) 
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2. PAYROLL SAMPLING CENTRES : SAMPLING SCHEMES 


2.1. Scheme I. The establishments (factories/mines/plantations) in the centre 
were grouped to form clusters of 3, 4 or 5 establishments according to a suitable crite- 
rion and a sample of 12 such clusters per sub-sample was selected pps systematically 
(size being the number of workers as in the sampling frame). Each sub-sample was 
allotted to an investigator and each cluster was to be surveyed in a particular month 
by him. The sub-samples were drawn independently for each investigator. 


2.9. All the workers in a sampled cluster were listed together and a 
systematic sample of workers was drawn from this list. The families to which these 
workers belonged were contacted for the detailed enquiry. (If two or more 
sampled workers belonged to the same family, the information for that family was 
repeated as many times as it was selected). 


2.3. Scheme II. In some centres clusters were not formed ; the individual 
establishments were selected pps systematically and the number of workers to be 
sampled from each establishment was specified in the sample list. Sampling within 
each establishment was as within a cluster in Scheme I. 


2.4, Scheme III. In some centres where the number of workers was not 
available for the frame for most of the establishments, 12 clusters of 3 or 4 establish- 
ments were selected systematically with equal probability. Sampling within a 


cluster was as in Scheme I. 


2.5. SchemeIV. In some centres the establishments were grouped to form 2 
strata and the selection was done by Scheme I, II or III in each stratum. 

2.6. Notations: i: denotes a sample cluster of a sub-sample; j: 
denotes an establishment in the sampled cluster; A: denotes a sampled family 
in an establishment of the sampled cluster; W : total number of workers as 
in the sampling frame ; W': total number of workers as obtained in the listing 
schedule ; Æ : total number of establishments in the stratum/centre ; e : number 
of establishments in the sampled cluster; f : number of families surveyed; 


w: number of workers in the sampled family; y: value of the characteristic 


to be estimated. 


2.7. Estimation procedure. The estimate of the total Y for each stratum/ 
centre for a month and sub-sample, for the different sampling schemes is given by 
X X Mg Yee where Myj is the multiplier for the k-th family in the j-th establish- 


j k 4 
ment of the i-th cluster and is obtained as shown below : 


i wie a 


For Scheme I : Mie Wf vn 
where W is the total of W; for all the clusters in the stratum/centre. 
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Fee xr 
For Scheme II : Ma-ES 1 
Karo 5E €; s Ju Ug 
For Scheme III : Hacc. 4 
or Scheme : nae ae 


For Scheme IV : The estimate is the sum of the estimates in the two strata 


ed at using the multipliers given 
for Schemes I, IT or IIT depending on the method of sampling adopted in that stratum. 


2.8. Note: (i) If some establishment 
a casualty, the number of workers in the cluster WW; is 
of workers in the substitute establishment to 
establishments of the cluster, 


(ii) If the establishment was a casual 
of workers W, is obtained by adding the nu 
establishments of the cluster. 


ty and was not substituted, the number 
mber of workers in the other surveyed 


(iii) Ifr out of the & clusters (sub-samples) allotted for a month were casual- 


ties, the multiplier for that month is to be multiplied by the correction factor k i 


k—r 

(iv) The sub-sample-wise estimate of t 

or the sub-sample-wise estimate of the total n 

is obtained by dividing the sum of the m 
by 12 (by 6 for single-investigator centre). 


he monthly average for a char: 
umber of families/persons int 
onthly estimates for that s 


acteristic 
he centre 
ub-sample 


(v) A simple average of the sub 


“sample estimates gives the combined 
estimate for the centre. 


(vi) The sub-sample (or combined 
tics is obtained by taking the ratio of th 
estimates. 


) estimate for the ratio of two characteris- 
e corresponding Sub-sample (or combined) 


ACKNOWLEDGEMENTS 


The author is thankful to the Central Statist; 
permission to publish this report in the form in whic 
Government of India in July 1962. The broad decisions on the sampling scheme 
of these surveys were taken by the Working Group set up by the Technica] Advisory 
Committee on Cost of Living Index Numbers, and the determination of the speci- 
fic sample design to be used in each centre was done by the author in collabora- 
tion with S. S. Gupta, K. Kumar, M. N. Murthy and y, K. Sethi, under the general 
guidance of D. B. Lahiri. The author is thankful to A. R 
ana suggestions on the draft of this report, 


ieal Organisation for their 
h it was submitted to the 


oy for hig comments 


384 


4 


FAMILY LIVING SURVEYS 


LOCATION OF CENTRES FOR THE 
MIDDLE CLASS X WORKING CLASS 
FAMILY LIVING SURVEYS (1958-59 


MUXLE crass 
AMRITSAR! jo aaya i WORKING CLASS : FACTORY 
je i PRADESH 
m fa^, X008 s mme 
YAMUNA PS E ee wo. SF 0.00. PLANTATION 


PUNJAB (la. 5 LLL. IME BOUR me h >, 
r 
Fd GMEERUT e. 
i "prune vel vin VERY, mel 
IS S 4 UTAN 


tend yf S 
L arra Set Bp 
JAIPURG S. UN w 


AMER le fo PRADESH Poe 


@, - 
ala) bay 2. @NUZAFEANY 
7 
RATASTHAN C Shoe wi UL. exeo, A j M Mes 
uer gn, f f Notis COS Ms peat Meo EAST, 


JMARIA: S Pakistani CA 


AHMEDABAD ^L N 
e 


PN 
J [S 
MADHYA PRADESH 


SEES BALAGHAT 


GUTERAT 


ir es 


ARABIAN 


385 


Appendix 1 


LIST OF CENTRES FOR THE WORKING CLASS FAMILY LIVING SURVEY SHOWING TYPE 
OF CENTRE, MAIN INDUSTRIES, NUMBER OF INVESTIGATORS, SAMPLE SIZE, 
SAMPLING FRAME (BOUNDARIES OF CENTRE) AND SAMPLING METHOD USED 


srl. state centre 


sample size for schedule 
type main number of eee err d 
no. industries investigators A B 
(0) (1) (2) (3) (4) (5) (6) (7) 
1 Andhra Pradesh Guntur factory tobacco 1 180 60 
Sampling frame: Guntur municipality excluding 7 unimportant localities (census numbers 9, 
10, 21, 22, 23, 24 and 27) which were mainly middle clas 


8 or shopping areas and would cover about 15% of 


viz. Thakkellapadu, 
ered by the survey. 


Tenement sampling was adopted. 2 independent simple systematic samples 
h) were selected. The clusters were 
lities in increasing order of population 
on and grouping together every 20th 
s locality, and the population content 
small was treated as a block for this 


umbered census local 
and those in even numbered localities in decreasing order of populati: 
block, so that no two blocks in a cluster belon; 


ged to the same censu: 
of the clusters were roughly equal. One of the villages which was 
arrangement. 


2 Andhra Pradesh Hyderabad factory printing, 2 


_ rice, dal, 
oil, saw-mills 


There were 404 factories in all. 


Sampling method : Payroll samplin, 


g was adopted, Factories 
constituted stratum 1, and the rest, strat: 


um 2. In the first stratum 2 
ries each were selected systematically with probability Proportional to 


the factories in increasing order of the number of workers, 
arranged by the industry type (all factories under section 85 (i) 
simple systematic samples of 36 factories each were selected, 
clustered into 12 groups of 3 each in a systematic manner, 


employing 50 or more workers 
independent samples of 12 facto- 
number of w 


orkers after arranging 
In the second E 


tratum, factories were 
were put together) and 2 independent 
In each sub-sample, these factories were 


3 Andhra Pradesh Gudur 


mining mica mining 
Sampling frame : _ The list of mines rey 
Gudur town) of Nellore district was t 


1 240 60 


gistered under the Mines Act inf i -— 
he sampling frame, 41 mines were ene ae pats (adjoining 
Labour Welfare Advisory Board for convenience 


of administration 
Tummalatalupur with 10, 10, 10 and 11 mines m 


2 ; rkers) were represented in a cluster. 
The clusters were arranged in Increasing order of gi 
each were selected systematieally with probability 


ee Co 


lS SS. ———— n 


— = 
A 
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SSS — 


sample size for schedule 


srl — state centre type main number of 
no. industries investigators A 1 B 
(0 a) (3) (3) (4) (8) (6) (7) 
4 Assam Digboi factory petroleum i 240 60 
refinery 
and related 
industries 


The list of factories in Digboi for the year ending March 1958 registered under 


Sampling frame : 
28 factories were covered in all of which 3 were factories in 


the Factories Act, was the sampling frame. 
tea estates, 6 were saw mills and the remaining were concerns of the Assam Oil Company. 

Sampling method : Payroll sampling was adopted. The 4 factories employing 250 workers or more 
constituted stratum 1, and the remaining formed stratum 2. In each stratum clusters of 2 factories each 
were formed, and 2 independent samples of 6 clusters each were selected systematically with probability 


proportional to the number of workers in the cluster after arranging the clusters in decreasing order of 


total number of workers in them. 


5 Assam Doom-dooma plantation tea 2 480 120 


Sampling frame : The list of registered plantation within 10 miles of Doom-dooma was the sampl- 


ing frame used. The list consisted of 22 plantations. 

Sampling method : Payroll sampling was adopted. 8 clusters of 2 or 3 plantations each were formed 
so that all the plantations in a cluster belonged to the same postal region. Attempts were also made to 
h cluster plantations under different managements (foreign, Indian) and of different sizes. 


represent in eac! 
2 clusters each were selected systematically with probability pr oportional 


Two independent samples of 1 


to the number of workers in the cluster. 


6 Assam Labac plantation tea if 240 60 


Sampling frame : The list of registered plantations in the ‘Lakhimpur circle’ (which includes 
Labac) as defined by the Indian Tea Association was the sampling frame. "There were 9 plantations in all 


Sampling method: Payroll sampling was adopted. 1 cluster of 3 plantations and 3 clusters of 2 
formed by grouping together plantations which were close by and of different sizes 
Two independent sub-samples of 6 clusters each were selected systematically with 
1to the number of workers employed after arranging the clusters in increasing order 


plantations each were 
(number of workers). 
probability proportiona 


of size. 
Ses 
7 Assam Mariani plantation tea 1 240 60 


Sampling frame : The list of registered plantations within 10 miles of Mariani was the sampling 


frames. There were 25 such plantations. 


Sampling method : Payroll sampling was adopted. Cluster of 3 or 4 plantations each were formed 
within each cluster, 
"The clusters were arranged in increasing order of the size and 2 independent 


elected systematically with probability proportional to size. 


80 as to represent plantations under foreign and Indian management, and plantations 
of varying employment sizes. 


samples of 6 clusters each were 8 


Rangapara plantation tea 2 480 120 


8 Assam 
Sampling frame : The sampling frame was thi 
of 10 miles from Rangapara centre, consisting of 24 plantations in all. 
Sampling method : Payroll s 


3 neighbouring plantations, such that each ci 
labour and one employing permanent labour. Attempts were also made to ensure in each cluster repre- 


sentation for plantations under at least 2 of the 4 different managing agents. "Two independent samples of 
ach were selected systematically with probability proportional to the number of workers in 


e list of registered plantations within a distance 
ampling was adopted. Clusters were formed by grouping together 


luster consisted of at least one plantation employing casual 


12 clusters e: 
the cluster. 
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: sample size for schedule 
srl. state centre a i 


type main number of 
ore industries investigators A B 
(0 (1) (2) (3) (4) (3) (6) (7) 
9 Bihar Jamshedpur factory — iron and steel, 4 720 240 
engineering 


Sampling frame : Working class families living in (i) the area under TIS 
quarters of other factories in J; amshedpur (iii) J ugsalai notified area and (iv) the adjoining villages of Mango, 
Dimua, Balogoma, Paridih, Mirjadih, Kapali, Dindli, Bagbera, Keruadungri, Hargarghutto, Kitadih, 


Karandih, Sundargarh, Khasmahal, Parsudih, Silgajon, Malshdumpur, and Manifit formed the sampling 
frame. 


CO administration (ii) 


the number of artificial block, "med 
rranged by geographical contiguity. 3 inde- 


10 Bihar Monghyr- factory locomotives, 2 
Jamalpur tobacco, , an E20. 
printing 


Sampling frame: The list of registered factories in th 
year ending 1957, including those registered under section 85( 
factories in all were covered. 


e towns of Jamalpur and Monghyr for the 
1) of the Act, was 


S the sampling frame, 91 


were selected pps* systematically, size being number of Workers, 
by industries, and within each industry by towns. Clusters of 


number of workers. 2 independent PPS systematic Samples of 
list, size being number of workers. 


11 Bihar Jharia mining coal 


Sampling frame: The 1956 list of registered mines in Jharia, 
sampling frame. 


ince the mines were 
i spr s 
area, they were first of all marked off into 8 compact regions, each region containin Pagi E a "is 
of mines, such that distances between the mines within a region was ni Ob doo rough pu sized le numi per 
the mines were clustered into groups of 3 mines each such that th A ithin each region 


samples of 12 clusters each were drawn, size being the number of workers, 


12 Bihar Kodarma mining 
Sampling frame: The sampling fra: r 

s iste. i 1 nore 
a radius of about 80 miles from Kodara, The entire hae ‘tinned dr er red mines situated within 
included as that would have covered a large area 
Sampling method : Payroll sampling was 


or 3 nearby mines, usually belonging to the same o 
6 clusters each were drawn. 


* pps: probability proportional to size, 
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sample size for schedule 


number of ———————————— — — 


srl. state centre type main 
no. industries investigators A B 
(0) (0) (2) (3) (4) (5) (6) (7) 
13 Bihar Noamundi mining iron 1 240 60 
Sampling frame : Workers were sampled from the only mine in Noamundi — The Tata Iron 
Mines. 
Sampling method : Payroll sampling was adopted. 
14 Delhi Delhi factory textile, 4 720 240 
printing, 
electricals 


The following localities were covered (i) wards 12, 13, 14, 16 and 20 of Delhi. 


Sampling frame : 
iii) ward 1 of Sahadara municipality and (iv) villages, Tahirpur and Gokalpur. 


(ii) ward 6 of New Delhi, ( 
'enement sampling was adopted. 4 independent simple systematic samples 
lected, the arrangement being as in the list supplied by the Field during 
locks were formed) by wards and towns or villages. Within each 
sing the same arrangement. 


Sampling method: T 
of 36 blocks (or villages) each were se 


the preliminary enquiries (when the bi 
sample, the blocks were grouped systematically into clusters of 3 each u: 


15 Gujerat Ahmedabad factory textiles 4 720 ^ 240 
(earlier Bombay State) 


The survey covered the following localities : 


g 16 (out of 32) wards in Ahmedabad city which contain about 
90% of the working class population of the city — Gomtipur para B-2, Saraspur para B-1 & B-2, 
Kalupur, Behrampur para 9, Asarwa, Shahpur, Shahpur — 2, Khobhra Mehmedabad para D, Daraipur, 
Jamalpur, Raikhad, Ellis Bridge North, Ellis Bridge South, Rajpur para A-3, Kankaria, Rakhial para By 
(ii) the following 21 labour colonies (housing societies) — Sutaria, Budhnagar, Gantamnagar, 
Nandanagar, Shree Ashram, Chandra Prakash (parts 1, 2 and 3), Maheshwari, Uttar Gujerat Harijan, 
Shree Hinghlaj, Shree Patel, Bagiatinagar, 


Shree Jai Somnath, Shree Rajendra, Shree Sukhramnagar, 
Shree Green Cross, Shree Kamnath, Chotabhai, Rana Bapunagar, Rakhial colony, Housing Board 


colony, and additional Rakhial colony ; 
ges of Naroda, Rakhial (Bapunagar), 


Sampling frame : 
(i) the Chawls of the followin: 


(iii) the villa Sahijpur, Boga, Wadaj, Dani Limbda, Hansol, 
Qdhari and Kochral. 
Tenement sampling method was adopted. The Chawls within each of the 
rouped to form blocks of about 150 households each and these blocks 
rm clusters of about 450 households each such 
list of these clusters and villages listed under 
elected for survey. 


Sampling design : 
under (i) above were g 
s listed under (ii) were grouped to fo 
locks from different wards. From the 
ple of 12 clusters or villages each were si 


wards listed 
along with the colonie: 
that each cluster had b 
(iii) 4 independent simple systematic sam 


1 240 60 


textile, 


Bhavnagar factory 
printing, oil 


16 Gujerat 
(earlier Bombay State) 
Sampling frame : The list of factories for the year 1957 registered under the Factories Act in 
The lis& contained 108 factories. 


Bhavnagar was used as the sampling frame. 
Payroll sampling was ad 
hin a cluster there was 
Two independent pps Sys 
from the list of clusters arran; 


opted. The factories were grouped into clusters of 
representation from factories belonging to different 
tematic samples of 6 clusters each were drawn, 
ged in decreasing order of number of workers. 


Sampling design : 
4 factories each such that wit! 
industries and of different sizes. 
size being the number of workers, 
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sample size for schedule 


centre type main number of 
no. industries investigators A B 
(UE 0) (2) (3) (4) (5) (6) (7) 
17 Jammu and Srinagar factory silk, wool, 2 480 120 
Kashmir printing, 
drugs, 
saw-mills 
Sampling frame : 


The list of registered factories in Srinagar for 


the year ending 1957 was used 
There were 32 factories in all. 


as the sampling frame, 


Sampling method : 


The clusters were arranged in 


mples of 12 clusters each wero 
orkers. 


18 Kerala 


Sampling frame: The whole municipal area of 
following sentence, and including the panchayath areas 
considered as the sampling frame. The wards ey were: Zacharia Bazar, Beach, 
Lajanath, Municipal office ward, Palace, Pallatharuthi, Seaview, Factor: ; Market, Mullakarai, Boatjetty, 
Thirumala, Sanathanam, Zillacourt, and Thathampully. 


50 to 200 households each; of the 88 blocks, 


7 were omitted 
The remaining blocks we 


re grouped into 


» and the cluster 
in them. The clusters 


were arranged 
systematic samples of 1 


2 clusters each 


19 Kerala 


"exc MU n ot rA ng 
Alwaye factory tile, 1 240 60 
potteries, 
chemicals 


Sampling frame : The list of 19 r 
tories situated within a radius of 10 miles of Alwaye w: 

Sampling method : 
clusters of 3 or 4 factories e 
tries, sections and sizes. The clust 
of 6 clusters each were selected 


Mundakkayam plantation rubber, t TR RN. Aes 


ea 1 


Sampling method : 
such that 2 estates in each 
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sample size for schedule 


srl. state centre type main number of 
no. industries investigators A B 
(0) (1) (2) (3) (4) EI (6) (7) 
21 Madhya Pradesh Bhopal factory textile, 1 240 60 
beedi, wooden 
furniture 


Sampling frame: The list of 34 registered factories in Bhopal for the year ending 1957 was the 
sampling frame. 

Sampling method : Payroll sampling was adopted. There was one big factory — The New Bhopal 
Textiles Ltd., which constituted stratum 1 and was surveyed every month. The rest of the factories were 
grouped to form clusters such that the factories within a cluster were of varying sizes. The clusters were 
arranged in decreasing order of number of workers and 2 independent samples of 6 clusters each were 
selected systematically with probability proportional to the number of workers in the cluster. 


22 Madhya Pradesh Gwalior factory textile, 2 360 120 
engineering 
leather and 
cane works 


Sampling frame: All the labour areas within Gwalior municipal corporation, namely — the labour 
colony of the T. C. Mills, subsidised industrial colony adjacent to Motilal Mills, subsidised industrial colony 
in Noorganj and the labour localities in Gwalior town, Morar and Lashkar city were covered in the sampling 
frame. 

Sampling method : Tenement sampling was adopted. Artificial blocks were formed within the 
above localities. These blocks were grouped to form clusters of 3 blocks each such that within each cluster, 
workers in different industries and coming from different States were represented and such that the cluster 
sizes were equalised with respect to the number of workers residing in them. 2 independent simple syste- 
matic samples of 12 clusters each were selected with equal probability. 


[3 


23 Madhya Pradesh Indore factory textile, 480 120 
printing 

Sampling frame : The list of registered factories in Indore for the year 1957 including 10 factories 
situated in the neighbourhood of Indore was used as the frame. 

Sampling method: Payroll sampling was adopted. There were two strata. Stratum 1 consisted 
of factories employing 2000 or more workers each. In this stratum 2 independent samples of 12 factories 
each were selected systematically with probability proportional to number of workers employed after 
arranging the factories in decreasing order of number of workers. The rest of the factories constituted ' 
stratum 2. These factories were grouped into clusters of 3 or 4 factories each such that each cluster was 
heterogeneous with respect to industry and number of workers employed. The clusters were arranged 

number of workers and 2 independent samples of 12 clusters each were selected sys- 


in decreasing order of 
tematically with probability proportional to the number of workers in the cluster. 


24 Madhya Pradesh Balaghat mining | manganese 1 240 60 


Sampling frame: The 6 registered working mines within a radius of 5 miles of Balaghat town 


constituted the sampling frame. 
Payroll sampling was adopted. The Bharweli Mines owned by the Central 


Provinces Manganese Ore Company which employed about 70% of the labour in this area constituted stra- 
tum 1. The remaining 5 mines constituted stratum 2. The mine in stratum 1 was surveyed every month. 
Tn stratum 2, the mines were arranged in decreasing order of number of workers and 2 independent samples 
of 6 mines each (a mine could be repeated in the sample and therefore allotted to two months since the 
number of mines 5, was lesser then the number of months, 6) were selected systematically with probability 


Sampling method : 


proportional to number of workers. 
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sample size for schedule 
srl. state centre type main number of 
no. industries investigators A B 
(0 (0) (2) (3) (4) (5) (6) (7) 
25 Madras Coimbatore factory textile, 3 720 180 
printing, 
rice-mill 


Sampling frame: The list of reg 
10 adjoining villages of Singanallur, 
Ganapathy, Kuniamathur, 
were covered in all. 


istered factories for the year 1957 in Coimbatore town and the 
Upplipalayana, Sowripalayam, Udayanpalayan, 


Kurichi, Peelamedu, 
Vellalur and Telungapalayam was used as the sampling 


frame. 268 factories 


Sampling method : Payroll sampling was adopted. 
employed was relatively high, constituted stratum 1. 
stratum 1 clusters of 2 factories each were formed such 
and such that the cluster sizes were nearly equal. 
selected systematically with probability proportional 
after arranging the clusters in increasing order of number of workers, 
grouped into clusters of 2 or 3 factories each and arranged as in strat 


of 12 clusters each were selected systematically with probability propor 
employed. 


52 factories where the number of workers 
The rest of the factories constituted stratum 2. I 
that each cluster represented 2 
3 independent samples of 12 


n 
different industries 
clusters each were 
to the number of workers employed in the cluster 
In stratum 2 the factories were 
um 1, and 3 independent samples 
tional to the number of workers 


26 Madras Madras factory textile, 4 


engineering 

Sampling frame: "The list of 784 registered factori 

circle IT of Madras city, (as defined by the Chief Inspector of 
Sampling method : Payroll sam 

ployed 100 workers or more each. In this Stratum 
each cluster contained factories of di 


960 240 


es for the year 1957 situated in circle I and 
Factories) was use 
S which em- 


each were formed, such that 
management types and sizes. 


PPS systematic samples of 12 
In stratum 2, 4 independent sample: 
oportional to number of wo 
nner to form 12 groups, 


The clusters 
clusters each 
S of 24 factories 
rkers, and within each 


and 4 independent 
were drawn, size being number of workers employed. 


each were selected systematically with probability pri 
sample the factories were grouped in a systematic mai 


27 Madras Madurai factory textile 2 


Sampling frame: The following wards withi 
6 to 11, 24, 29 and 30 to 32, and 3 localiti 
Harveypalli and Meenakshi Mill Colony we 


360 120 
in, the municipal limits of 
es outside the town viz., Palan, 
re covered by the s; 
Sampling method : Tenement sampling was adopted The area co 
vered Lk i 
was divided into artificial blocks of about 150 to 200 hi hi E E 


Madurai, numbers 1 to 3, 


ganatham of Madakulam village, 


ampling frame, 


28 Madras Coonoor plantation tea, coffee 1 


240 60 
Sampling frame: The list of 110 regi i A 
d in Co 
plantation in Ooty taluk which was very near i onoor taluk 


(including one 
considered as the sampling frame. 


of the area of the taluk was 
Sampling method + 


FAMILY LIVING SURVEYS 
ERE HR SS UERLATEAEETT 
sample size for schedule 


srl. state centre type main number of ———— —— ———— — — 
no. industries investigators A B 
(0 (1) (3) (3) (4) (5) (6) (7) 
29 Maharashtra Bombay factory information 8 1440 480 


not available 
in preliminary 
inquiry schedules 


(earlier Bombay State) 


Sampling frame: The sampling frame covered the working class localities in 35 (out of the 44) 

census wards in Bombay, and some important labour localities which had sprung up after the 1951 
census. This frame which covered the Bombay municipal corporation (Bombay city and suburban areas) 
was expected to cover about 90% of the workers employed in registered factories in Bombay. Given below 
is tho list of the census wards (with their numbers) included in the frame: Colaba (1)*, Mandir (4)*, Dongari 
(5)*, Umarkhadi (6)*, Khara talao (7)*, Kumbarwada (8)*, Panawadi (11), Khetwadi (13), Mahalaxmi 
(15), Tardeo (16), Kamathi Pura (17), Nagpada (18), Mazgaon (including Harbour Docks) (19), Byeulla 
(East) (21), Ghorupdeo (Mazgaon) (22), Sewri (23), Lalbaug (24), Parel (25), Naigaum (26), Matunga (27), 
(29), Lower Parel (30), Worli (31), Prabhadevi (32), Dadar 


Sion (28) Love Grove (including Chinchpohli) 
(33), Mahim (34), Bandra (35 and 36), Andheri (37 and 38), Kurla (39), Chembur (40), Chalpokar (41) and 
Juhu, The other important labour localities included were Chembur Survey Nos. 14 and 68-71, Worli foot 


of Hills, Andheri, Parel tank, Bandra Survey No. 341, Goregaon and Worli N.U.A. III (The areas with * 
mark against them were not included in the months of survey, July-September. They were included 


later at the suggestion of the Deputy Commissioner of Labour). 


Tenement sampling method was adopted. The total number of blocks in 
he months, July to September. For the remaining months, the coverage 
of the sampling frame was increased and 1187 blocks were sampled from. For the first 3 months 8 inde- 
pendent simple systematic samples of 36 blocks each were selected. The 36 blocks in a sample were 
grouped systematically into 12 clusters of 3 blocks. For the remaining months this sample was cancelled 
and 8 independent samples of 27 blocks each were selected systematically from the new frame and the 
e were clustered in the same manner as described above into 9 clusters of 3 


Sampling method : 
the sampling frame was 1047 for t 


bloeks within each sampl 


blocks each. 


Nagpur factory textile, 3 720 180 


30 Maharashtra 
railway work- 


(earlier Bombay State) 
shop, saw- 


mill, wooden 
furniture, 
engineering 


Sampling frame : The list of 263 registered factories in Nagpur for the year ending March 1958 


was used as the sampling frame. 


Sampling method : Payroll sampling was adopted. The 7 big factories which employed 1000 
workers or more each were separated to form stratum 1. These were erano in decreasing order of size 
and 3 independent samples of 12 factories each were drawn systematically with probability proportional 
to number of workers. The remaining factories constituted stratum 2. These factories were grouped 
ich that in each cluster there was representation from factories of different 


into clusters of 4 factories each sut Re: à i 
size classes and industry types. The clusters were arranged in increasing order of size and 3 independent 


samples of 12 clusters each were selected systematically with probability proportional to number of workers 


employed. 


pM cms 
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sample size for schedule 

Srl. state centre type main numberof nE e coe 

no. industries investigators A B 

(0 (1) (3) (3) (4) (5) (6) (7) 

31 Maharashtra Sholapur factory textile, 3 540 180 
(earlier Bombay State) printing, 


oil, tobacco 


Sampling frame: The sampling frame covered 1951 census blocks in Shola 
the proportion of working class population was 10% or more and 12 neighbourir 
Soregaon ; Bale ; Sholapur Waste ; Ward No. 1, Ward 


No. 12 of Salgur Wadi 3 Degaon ; Kunithi ; Shelgi ; 
Sampling method H 


pur municipality where 


No. 9 of Sholapur Wadi ; Block No. 10 and Block 
Blocks 1-4 and Block 6 of Sholapur Basti. 


Tenement sampling method was adopted. The block 


8 and areas were grouped 
that each cluster had blocks from different areas, with differing working class 


re more or less equal. The 
kers residing in them and 3 
ith probability proportional to 


clusters were arranged in i 
independent samples of 12 
number of factory workers, 


32 Mysore Bangalore factory ^ aircraft, 
machine tools, 
electric 
engineering, 
textile 


720 240 


Sampling frame : The following 20 wards 
90% of the workers residing within the city and 9 
sampling frame. 


Wards: 3 to 5, 8 to 11, 13 to 17, 23, 29 to 31, 33, 35, 37, 40. 


Villages : Byatarayanapura, Yeshwantapura, Subrahm: 


anyapura, Hebbal, Duravaninagar, 
Chickbanavar, H.A.L. Colony, Kodihalli. 


Utharunahalli, 
Sampling method : Tenement sampling was adopted. The blocks covered p 

were divided into 2 strata. Stratum 1 consisted of the 9 villages and blo, 

tion of working class population as 80% or more and stratum 2 consisted 

more than 10% but less than 80% of working class Population, Proporti, 


the cluster Sizes were roughly 


ranged in increas; order of number of 
workers and 4 independent systematic samples of 12 clusters each Were selected Cd Probability propor- 
tional to the number of workers in the clusters, y prop 
33 Mysore Kolar Gold mining old 
^ Fields E 1 180 60 


Sampling frame: The Kolar Gold Fields area inclu 
Mysore Mine and Nandi Droog Mine besides the K 
under the Mines Act. The Survey was confined to 
department which together shelter about 80% 
which have a substantial numbe 
Gollapalli, Kottur, Kambliyor, Maskam 


Robertsonpet (this was ty, 


Electricity Department fo 
Andersonpet, 


eated as 3 parts, 


d part), Chinnapalli, and rming the first two 
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sample size for schedule 


srl. state centre type main number of 
no. indusiries investigators A B 
(0 (1) (2) (3) (4) (8) (6) (7) 


Sampling method : Tenement sampling was adopted. The labour colonies, or blocks or sub-areas 
within labour colonies were grouped together within each mine to form blocks of about 100 houses each, 
From the list of these blocks and villages or parts of villages, 2 independent simple systematic samples 
of 18 blocks or villages each were selected with equal probability and were grouped into 6 sets of 3 each 
in a systematic manner. 


34 Mysore Ammathi plantation coffee 1 240 60 


Sampling frame: The 61 estates in Ammathi area, coming under the purview of the Plantation 
Act, were covered by the survey. 


Sampling method: Payroll sampling was adopted. The estates were clustered into groups of 
about 3 each within postal regions such that in each group there were 2 estates with area 50 acres and 
above and 1 with area less than 50 acres and there was representation from Foreign and Indian management. 
The clusters were arranged in decreasing order of number of workers employed and 2 independent samples 
of 6 clusters each were selected systematically with probability proportional to the number of workers 
employed. 


35 Mysore Chikmagalur plantation coffee and 2 480 120 
cardamon 


Sampling frame :^ The list of 217 estates in Chikmagalur Taluk of area 25 acres or more prepared 
in consultation with the officers of the Indian Coffee Board and the Labour Department of the State 
Government was used as the sampling frame. 


Sampling method; Payroll sampling was adopted. The estates were grouped into clusters of 
3 each such that estates of different areas were represented in each cluster. The clusters were then arranged 
in increasing order of their areas and 2 independent samples of 12 clusters each were selected systematically 
with probability proportional to the cluster areas. (Information on number of workers was not available, 
and it was learnt that the number employed is almost proportional to area). 


36 Orissa Sambalpur factory m mill, 1 240 60 
Ft i 
Sampling frame: The list of 30 registered factories in Sambalpur for the year 1957 was used as 
the sampling frame. 
Sampling method ; Payroll sampling was adopted. The factories were grouped to form clusters 
of 4 or 5 factories each such that the total number of workers employed in the clusters was equalised and 


there was representation from both bidi factories and saw mills in each cluster. The clusters were arranged 
in decreasing order of size and 2 independent pps systematic samples of 6 clusters each were selected, size 


being number of workers employed. 


r i mining iron 1 240 60 
EM (kem BEL manganese 


Sampling frame : The list of 47 registered mines for the year 1957 situated within a radius of 25 
miles around Barbil was used as the sampling frame. ‘Barbil Depot’ which is the centre where all the 
: s and load it to the railway wagons, was also included in the frame. 


mine-owners of Barbil stock the ore: 
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sample size for schedule 
srl. state centre type main number of 

no. industries investigators A B 

(0 D (3) (3) (4) (5) (6) (7) 


Sampling method: Payroll sampling was adopted. The mines were classified into 3 classes by 
their output—class A consisting of mines having output above 1000 tons, class B between 200 to 1000 tons 
and class C, below 200 tons. The mines were arranged by class and within class by ni 
employed. 2 independent samples of 12 mines each were selected systematically with p 


tional to number of workers employed. The mines in each sample were paired in a s 
to form 6 clusters oi 2 mines each. 


umber of workers 
robability propor- 
ystematie manner 


38 Punjab Amritsar factory textile, 
general engi- 
neering, loco- 
workshop 


3 540 180 


Sampling frame: The following localities were covered : 


municipal divisions 1, 3, 7, 9, 14, 15 and 
16 within Amritsar town, Chherta municipal area and the v. 


illages, Verka, Abadi and Mustabad. 

Sampling method : Tenement sampling was used. The areas in the sampling frame of Amritsar 
town and Chherta municipality were divided into blocks roughly of the size of 1951 census blocks. These 
blocks and the villages were grouped to form clusters of 2 or 3 blocks or villages each such that each clus- 
ter was heterogeneous with respect to the industries in which employed and States of origin of the resi- 
dents. The clusters were arranged in increasing order of their working class population and 3 independent 
samples of 12 clusters each were selected systematically with Probability proportional to the working 
class populations. 


39 Punjab Jamunanagar factory metal works, >]. 
saw mill, 240 60 
general engi- 
neering 


Sampling frame : 


The list of 114 registered factories in Jamunanagar for 
as the sampling frame. 


the year 1957 was used 


selected systematically with probability proportional to the n 


in each sample were grouped into clusters of 4 each systemati 


40 Rajasthan Ajmer factory railway 


workshop j 360 ay 


systematic manner from this list. 
selected. 


41 Rajasthan Jaipur factory ping, ——— d ^ X ees 


ERE 240 60 
electricals 


Sampling frame: The list Of B4 rag: E 
istered Cori ithi . 5 
as the sampling frame, E factories within 5 miles of Jaipur was used 


unc E 
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sample size for schedule 


srl. state centre type main number of 
no. industries investigators A B 
(0) (1) (2) (3) (4) (5) (6) (7) 


Sampling method: Payroll sampling was adopted. All factories which employed 100 or more 
workers and the single foreign factory were put in stratum 1. The remaining factories were put in stratum 
2. In stratum 1, clusters of 3 factories each were formed such that each cluster was heterogeneous with 
respect to size and industry type. These clusters were arranged in increasing order of size and 2 indepen- 
dent samples of 6 clusters each were selected systematically with probability proportional to size. In stra- 
tum 2 also, clustering and sampling was as in stratum 1. 


42 Uttar Pradesh Benaras factory printing, silk, 1 240 60 
electricity 
Sampling frame: The list of S2 registered factories in Benaras circle (Benaras, Sheopur, Ram 
Nagar and Moghalsarai) was used as the sampling frame. 


Sampling method : Payroll sampling was adopted. The factories were grouped to form clusters 
of 4 or 5 factories each such that each cluster had representation from factories of different industries, sec- 
tors and sizes. These clusters were arranged in increasing order of workers employed and 2 independent 
systematic samples of 6 clusters each were selected with probability proportional to number of workers 


employed. 


43 Uttar Pradesh Kanpur factory sugar, 4 720 240 
leather, wool 
Sampling frame: All mohallas/chawks within Kanpur having working class population of 5 per 
cent or more and all the labour colonies were included in the sampling frame, as also the following 9 
villages—Rajidpur, Gujjupurwa, Sujatganj, Tatia (Singha), Pokhar Purwa, Chaukhera, Mawaiya, Safiapur 


and Quazikhera. 

Sampling method: Tenement sampling was adopted. The area to be covered was divided into 
artificial blocks of 150 or 200 households each and the percentage of working class population in each of 
these was determined. All blocks having 80 per cent or more working class population formed stratum 1. 
All blocks having between 10 to 80 per cent working class population constituted stratum 2. Blocks having 
less than 10 percent working class population were exoluded from the sampling frame. In stratum 1, 
blocks were arranged by chawks and withinthem by number of working class households and 4 independent 
samples of 12 blocks each were selected systematieally with probability proportional to the number of 
working elass households. In stratum 2, clusters of 2 blocks each were formed such that the blocks within 
were dissimilar with respect to the industries of the working class residents. 4 independent 


a cluster 
12 clusters each were selected systematically with probability proportional to the number of 


samples of 
working class households. 


bo 


Saharanpur factory cigarette, 360 120 


sugar, paper, 
textile 


44 Uttar Pradesh 


Sampling frame : The following areas were covered in the sampling frame — ward numbers 1, 2, 
3, 4, 6, 10, 11, 13, 14 and 15 within Saharanpur town, and from the suburbs, Star Paper Mills quarters, 
V ib Sikes  Shukhpura Qadeem, Manak Man, Pinjora, Malikapur, Aujpur, Hasanpur, Nawada, 


Dabki. 


Sampling method : 


ded into artificial blocks and these we : i 
workers in different industries and different areas, and the cluster population-sizes 


were equalised. 2 of the smallest villages were also grouped to form a sizeable cluster. The list of clusters 
and villages was arranged in decreasing order of their working class populations and 2 independent 
samples of 12 clusters or villages each were selected systematically with probability proportional to 


Tenement sampling was adopted. The areas covered by the wards were divi- 
re clustered into groups of 4 or 5 each such that in each there was 


representation from 


working class population. 
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sample size for schedule 

srl. state centre type main number of 

no. industries investigators A B 

(0) (1) (2) (3) (4) (5) (6) (7) 

45 West Bengal Asansol factory ^ iron and steel, 3 720 180 
engineering 


Sampling frame: The list of registered factories for the year ending 19. 
area, Ballavpur, Asansol municipality, 


Burnpur, Kulti 
sampling frame. 31 factories were covered in all. 


Sampling method + 
were included in stratum 1, 
arranged in decreasing order 
each were selected systemati 


57 in Raniganj municipal 
, Barakar, Rupnarayanpur and Chittaranjan was the 


Payroll Sampling was adopted. All factories having 
The rest constituted stratum 2. 
of number of workers employed a: 


2000 workers or more 
Within each stratum, the factories wero 


nd 3 independent samples of 12 factories 
cally with probability proportional to number of workers, 


46 West Bengal Calcutta factory not available 4 720 


during preli- 
minary enquiry 
Sampling frame: Bustees within Calcutta Co 
2, 5-8, 10-17, 22, 23 and 27 
the sampling frame, 


rporation and Tollygunj excluding ward numbers 
and including the labour areas in Garden Reach Municipality were covered by 


Sampling method : Tenement sampling was adopted. The bustees within Calcutta and tho labour 


areas in Garden Reach were matched with the 1951 census blocks. The blocks within each ward were 
arranged in decreasing order of their sizes, size being measured by their working class populations and 
grouped into clusters of 3 blocks each to represent blocks of large, small and medium sizes and from diffe- 
rent wards in each cluster. These clusters ir sizes and 4 independent samples of 12 
with probability proportional to their sizes. 


47 West Bengal Howrah factory jute, textile, 5 


oil, vanaspati, 
soap, engi- 
neering, plastics 


1200 300 


Sampling frame : i the year ending December 1950, situated in 
Howrah, Bally and the in i i war was the sampling frame. 542 factories 
were covered in all, 

Sampling mem $ 
kers constituted stratum 1. 
were arranged in decreasin; 
selected systematically with 


pted. The factories employing 1000 or more wor- 
constituted stratum 2, 


I the factories i 
Five independent systematic sa: 


jb cted Systematically, with 
probability Proportional to the number of work 
of the number of Workers. 


48 West Bengal 


Raniganj mining coal 2 


The list of 199 regis 
Raniganj -Burdwan, 


. 480 120 
Sampling frame: tered mines in the areas (i) Raniganj 
ganj — Birbhum and (iii) 


— Bankura (ii) Rani- 
for the year ending 1956 was used as 


the sampling frame. 
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sample size for schedules 


srl. state centre type main number of 
no. industries investigators A B 
(0) a) (2) (3) (4) (8) (6) (7) 


Sampling method : Payroll sampling was adopted The mines were classified as under Foreign 
and Indian management and by output classes. Mines having monthly output greater than 2500 tons, 
between 600 and 2500 tons and upto 600 tons respectively constituted the 3 output classes. Clusters of 
4 mines each were formed such that each cluster had representation from different types of management, 
output classes and sizes with respect to employment. Attempts were made to equalize the cluster sizes. 
The clusters were arranged in increasing order of number, of workers and 2 independent samples of 12 clus-` 
ters each were selected pps systematically, size being number of workers employed. 


49 West Bengal Darjeeling plantation tea 2 480 120 


The list of 83 registered tea estates for the year 1955 situated in the following 
as the ‘hill areas’ was used as the sampling frame. Regions — Darjeel- 
Valley, Sonada, Rungbong, Kurseong, Mahanuddy, Tingling and 


Sampling frame : 
regions of Darjeeling district, known 
ing West, Darjeeling East, Teesta 
Gorubathan. 

Sampling method : Payroll sampling was adopted. Information on the number of workers em- 
ployed in these estates in 1958 was available within each region, the estates were clustered into groups 
of 2 or 3 each such that each cluster was heterogeneous with respect to management (Indian or Foreign) 
and class (estates with area above 500 acres, between 300 and 500 acres, and below 300 acres formed classes 
A, B, and C respectively). The clusters were arranged in increasing order of number of workers employed 
and 2 independent samples of 12 clusters each were selected systematically with probability proportional 


to number of workers employed. 


50 West Bengal Jalpaiguri plantation tea 2 480 120 


Sampling frame : The list of 153 registered tea gardens in the Dooars area of Ji alpaiguri District 
for the year 1955 was used as the sampling frame. 


Sampling method : Payroll sampling was adopted. Clusters of 2 or 3 gardens each were formed 
so that the gardens within a cluster were nearby and as different as possible with respect to management 


as in Darjeeling). The clusters were arranged taking the same factors into consideration as 


and class ( 
ematically with proba- 


in Darjeeling and 2 independent samples of 12 clusters each were selected syst 


bility proportional to the number of workers in the cluster. 


399 


Appendix 2 
GOVERNMENT OF INDIA NATIONAL SAMPLE SURVEY 


GENERAL INSTRUCTIONS ON THE PRELIMINARY SURVEY FOR THE FAMILY LIVING 
SURVEY OF WORKING CLASS (1958—59) 


1. INTRODUCTION 


1.1. On behalf of the Labour Bureau, the NSS will be conducting a Family Living Survey for 


the working class in 50 selected centres all over India, (32 factory centres, 10 plantation centres and 8 
mining centres). The purpose of the survey is to estimate the weights to be used in computing cost of 


living index numbers for the working class in the next few years and to study their living conditions in, these 
centres. 


1.2. The survey is restricted to a section of the people, namely the working class households. 
These are the households of persons other than clerical and supervisory staff working in a factory, mine 
or plantation coming under the respective registration Acts, 


employed directly or through any agency (e.g. 
a contractor). The survey will cover a period of one full year so that information on seasonal variation in 


the expenditure pattern of the working class will be available. Separate cost of living index numbers are 
to be maintained for all the 50 centres and so separate estimates of weights are to be provided for cach 
one of them. Knowledge of the conditions prevailing in the different centres is necessary to design the sur- 


vey separately for each one of them, in the most efficient way. To get such knowledge it has been decided 


to conduct a preliminary survey in all these centres. During the survey, one phase of the frame collection 
will also be completed. The efficiency of the sampling design will depend to a great extent on the infor- 


mation collected in the preliminary survey. This information will also be hel 


5 pful in reducing the opera- 
tional difficulties of the main. survey. In this preliminary survey, 


two questionnaires and one schedule 
will be canvassed in factory centres and one questionnaire in mining and plantation centres. Thè investi- 


gating officers are requested to give any further information, besides that desired in the questionnaires and the 
schedule, which they consider to be useful and important in planning for the main survey. 


1.3. The following paragraphs describe the problems to be faced during the main survey and 
indicate how they may be solved with the help of the preliminary survey. 


1.4. In the main survey information will be collected from Working class households. 
may be contacted in two ways. The first approach, tenement sampling, is to select some blocks of house- 
holds in the centre, list the households in them and select the Tequired number of working class 
from each of them. The other, payroll sampling, is to sample some factories, mines or plantations in the 
centre and from their payrolls select the required number of workers, On the basis of the information 
collected for each of these approaches, it will be possible to decide as to which of them would be adopted. 


These 


1.5. The first problem is to define the centre. The list of specified centres give only their names 
and not their extent. Their boundaries have to be fixed in consultation with the officials of the Labour 
Department. 


2. FACTORY CENTRES 


2.1. The working class households may not be evenly distributed over the entire area of the centre. 
There may be some areas having a high concentration of workers and some others having practically no 
labourers. Before sampling, it is essential that these two types of areas are marked out Fdibegiion 
nbout this should be had from some reliable quarters. Questionnaire 1.1 and the schiertule will be used 
for this purpose. 


2.2. Firstly, an idea of the wards which are important from the 


hose help is sought in fixin 
He may also be able to define smaller localities within thi 


The details about these localities are to be entered in the 
be used for each ward. 


point of view of working class 
g up the boundaries of the centre. 
ese wards having working class concentrations. 
schedule. Separate sheets of the schedule should 
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be approached for detailed information on each of 


ba, di 


2.3. The following informants should also 
the important wards : 
(1) Labour Welfare Officers employed in the factories in the wards 


(2) Trade Union Functionaries 


(3) Municipal Authorities 


Doctors connected with Employees State Insurance 


(5) Any other knowledgeable persons. 


2.4. Having fixed the boundaries of the centre and noted information about the important wards 


as suggested above, the investigating officer should proceed as follows : 


(a) He should ask the informants if there are any small pockets of working class localities in 
the remaining wards or adjoining areas which have been included in the centre. These may be labour 


= 


quarters, colonies or bustees* etc. 


| (b) The informants should be asked to identify those wards in the centre which have practically 


no working class people inhabiting them. Such wards may be safely excluded from the sampling frame, thus 


decreasing the field work and improving the design. 


(c) Lastly he will make an on-the-spot enquiry in all the important wards and in the working class 


localities in the rest of the centre. The information collected in Questionnaire 1.1 and in the schedule will 


show where one should expect working class concentration. 
2.5. (a) During the spot enquiry the investigating officer will visit each and every cirele in the 
leteness of the list of working class localities entered in the sche- 


important wards so as to ensure the comp! 
similar information may be 


dule. If the ward is not divided into circles — as may happen in some towns, 
collected by any convenient sub-divisions of a ward, which are compact identifiable areas. The informa- 
tion about the boundaries, working class population ete. of the small localities obtained from different sour- 
ces may be different. The investigating officer will decide about the final boundaries and finalise the other 


information of the localities and prepare à consolidated list on separate sheets of the schedule. 


(b) During the spot enquiry the investigating officer will also determine the census blocks covering 
the important localities and enter them in the schedule. For this, he will need a copy of the National 
Register of Citizens (NRC). Some of these localities may be new colonies which do not have corresponding 
census blocks. The investigating officer will divide such colonies into well-defined artificial blocks, each 
having a population of about 750 persons, and enter their boundaries in the schedule. 


2.6. The nature of the information collected in Questionnaire 1.1 will decide whether tenement 
n be adopted for this centre. The other alternative is to sample from the payrolls of factories. 


o examine the feasibility of payroll sampling, the investigati 
tuated within the centre and about the payrolls and atten- 
is meant for this purpose- The lines on which 


sampling cai 


9.7. In order t 
certain broad information about the factories sisua’ 
dance registers maintained by them. Questionnaire 1.2 ; 

i n the questionnaire itself. 


information is to be collected are indicated i! 


ng officer will collect 


undaries of the centre should be obtained from the 
Once the names and addresses of such factories are obtained, relevant details about 
sector, management type. average number of workers, seasonal 
m the office of the Chief Inspector of Factories and/or 
d to decide as to how factories 


2.8. A list of factories situated within the bo 


munieipal authorities. 
each of them, such as industry type, 
nature of production ett., 
municipal authorities. This information, 


aro to be sampled. 


*In many cities there are slum areas which are recognised as the habitations of many of the working 
own as slums, bustees or chawls, and a list of them may 


class people of the cenire. These areas may be kn is 
be kept by the municipal or corporation authorities. These authorities should be approached by the 
ary information should be secured. 


investigator and a copy of the list with some supplement: 


401 


——_———— 


SANKHYA : THE INDIAN J OURNAL OF STATISTICS : Serres B 


2.9. The investigating officer has to find out what information is av. 
worker in the payrolls and attendance registers. For this, he 


specimen copies of these documents. In selecting the factorie: 
to give representation to factories belonging to each (1) ind 
and (4) size (big and small) as determined by the average 


ailable about each individual 
will visit some selected factories and collect 
5, care should be taken as far as practicable 
ustry type, (2) sector, (3) management type 
number of workers. 


d that in 18 of the factory centres, 
ken up simultaneously. It is felt tha 


both the surveys can be inte 
not be filled up. The list of the centres is given in the appendix. 


a survey on the 
t in such centres, 
grated so that Questionnaire 1.2 need 


3. MINING AND PLANTATION CENTRES 


3.1. Fora number of mining/plantation centres the Labour Bure 
plantations which in the opinion of their officials shoul 


is available, it will be sent to the investigating officer, 
Serve as a definition of the centre. In case the officials 


the investigating officer, he will prepare a new list 
Department. 


au has already sent a list of mines/ 
d be covered during the Survey. Where such a list 
He will get a confirmation locally if the list could 
Suggest some changes, or if the list is not sent to 
in consultation with the officials of the Labour 


3.2. Next, the investi; 
of the mines/plantations, 


copy of some map showing the position 
he will try to get a list of 


illages. Even if the map is not available, 
mines/plantations of the centre. 


3.3. He will get some information about each of the mines/plantations as desired in Questionnaire 
2. If the list of mines/plantations is not long, and if it is possible, the Investigating officer will visit each 
one of the mines/plantations to get information about payrolls a 
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LIST OF CENTRES TO BE COVERED FOR THE WORKING CLASS 
FAMILY LIVING SURVEY 


state district centre 
factory centres 
Assam Lakhimpur l. Digboi (Tinsukia) 
Bihar Singhbhum 2. Jamshedpur 
Monghyr 3. Monghyr-Jamalpur 
Bombay Bombay *4. Bombay 
Ahmedabad *5. Ahmedabad 
Nagpur *6. Nagpur 
Gohelwad 7. Bhavnagar 
Sholapur 8. Sholapur 
Madhya Pradesh Bhopal *9. Bhopal 
Indore *10. Indore 
Gwalior *11. Gwalior 
Madras Madras *12. Madras 
Madurai *13. Madurai 
Coimbatore 14. Coimbatore 
Andhra Pradesh Guntur 15. Guntur 
Hyderabad *16. Hyderabad 
Orissa Sambalpur *17. Sambalpur 
Uttar Pradesh Kanpur *18. Kanpur 
Banaras 19. Banaras 
Saharanpur 20. Saharanpur 
West Bengal Caleutta *21. Calcutta 
Howrah 22. Howrah 
Burdwan 23. Asansol 
Mysore Bangalore *24. Bangalore 
Kerala Kottayam 25. Alwaye 
Alleppey 26. Alleppey 
Punjab Amritsar *27. Amritsar 
Ludhiana 28. Jamunanagar 
Rajasthan. Jaipur *29. Jaipur 
Ajmer *30. Ajmer 
Delhi Delhi *31. Delhi 
Jammu and Kashmir Srinagar *31. Srinagar 


mining (M) and plantation (P) centres 


Cachar l. Labac (P) 
Eu Darrang 2. Rangapara (P) 
Sibsagar 3. Mariani (P) 
Lakhimpur 4. Doom Dooma (P) 
Bihar Manbhum 5. Jharia (M) 
Hazaribagh 6. Kodarma (M) 
Singhbhum a SR Gu 
Balaghat 5 aghat (1 
por Eo yu Nellore 9. Gudur (M) 
Madras Nilgiris 10. Coonoor (P) 
Ori: Koonjhargarh ll. Barbil (M) 
Vest J 1 Burdwan 12. Ranigunj (M) 
West Bengal Darjeeling 1$. Daning (E) 
Jalpaiguri 14. Jalpaiguri (P) 
" Kolar 15. Kolar G. F. (M) 
koii Chikmaglur 16. Chikmaglur (P) 
Coorg 17. Ammathi (P) 
Kerala Kottayam 18. Mundakkayam (P) 


*(entre for the Middle Class Survey also. 
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FAMILY LIVING SURVEYS 


ORIGINAL* 
COVE 
RNMENT OF INDIA NATIONAL SAMPLE SURVEY DUPLIGATE 


FAMILY LIVING SURVEY OF WORKING CLASS IN SELECTED CENTRES : 1958-59 
PRELIMINARY SURVEY : QUESTIONNAIRE—1.1 (FOR ALL FACTORY CENTRES) 


A. Name of the centre :— 

B. Names, designations and addresses of the officials of the labour department contacted to obtain 
information on the boundaries of the centre :— 

C. List down all the wards in the municipality or corporation with their boundaries in Table 1 and fill 
it up in consultation with the officials. If information in column (4) is not available, write N.A. 
For filling up column (5) of the table, a ward will be considered as important if the official considers 
it important for the survey because it has working class concentration ; a ward will be considered unim- 
portant if, in the opinion of the official, it can be safely excluded from the coverage of the survey. 
There may be wards which are neither important nor unimportant. Against the names of such mixed 


? 


wards put a * x? mark. 


TABLE 1 
a a eT 


reasons for 


srl. number of important-1, exclusion of 
no. name of ward boundaries of ward factory workers | unimportant-2 unimportant 
wards 
romu e E ee, LL s e SL ae eee TTA ETT 
(1) (2) (3) (4) (5) (6) 


*delete whichever is inapplicable. 


D. Get answers from the official (s) for the following questions : 


1. (i) What percentage of working class population in the centre (factory workers) will be excluded if 


we cover only the important wards in the survey ? 


Answer :— 
(ii) What percentage of the working class population of the centre will be excluded if we do not cover 
the unimportant wards in the survey ? (i.e. if we cover the important and mixed wards) 


Answer :— 
2. (a) Outside the municipal or corporation area of the centre, are there any adjoining areas (villages, 
towns, parts of villages or towns, colonies, or any such compact identifiable areas) having labour 
concentrations ? 
Yes / No. (Circle the answer). 


If the answer is ‘no’, questions 2b, 2c, and 3 need not be asked. 


If the answer is ‘yes’, ask 


(b) Do you consider it necessary that they should also be covered by this survey ? 


Yes/No. (Circle the answer). 


If the answer is ‘no’, question 2c, need not be asked. 


If the answer is ‘yes’, ask further. 
e areas identified ? 


(e) (i) By what names are thes 
y workers in each of them? Enter the answers in the following 


(ii) What is the number of factor 
table : 
405 
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TABLE 2 : 
1 number of factory 
Bo name of the area boundaries of the area workers 
total x x x = 


3. If the answer to question 2(b) is ‘no’ ask the following question : 
Why do you think that they can be excluded from the covera, 
Record the explanation gi 


ge of the survey ? 
ven in the space below. 


E. Isa list of bustees, chawls, slums or any such well defined areas recognised as working class localities 
in the centre available with the corporation or municipal authorities ? s 
Yes/No. (Circle the answers), 
If yes, enter the list in the schedule with the information asked for there. This list of bustees may 
be helpful in getting answers to questions F(1 and 2). 
F. 


Put the following questions to the above labour official 


to 


of the centre, marked * x'i 
by identifiable boundaries ? 
3. Ifthe answer to question 2(b) is ‘yes’ 


Is it possible to givo a list of 
S concentration within these adjoining areas ? 
Record any other relev; i 


ant information Which in your opinion is suffici 
of this sheet, 


n column (5) of Table 1, work- | 
Name of Investigating Officer 


2, Period of the preliminary survey ^ 
3. Date of despatch. sie. aisis cee, E | 
& — Signature.........,.. pg? OE sev Ro IR M 
| 
* 
GOVERNMENT OF INDIA NATIONAL SAMPLE suRyEy Soa | 
FAMILY LIVING SURVEY OF WORKING CLASS IN SELECTED CENTRES. 1958-59 j 
PRELIMINARY SURVEY : QUES 


TIONNAIRE. 1.9 
(for factory centres exclud: 


ing those Which are centres 
for the middle 


class Survey also) 


A. Name of the Centre :— 


B. Name esignations and addresses of Persons contacted to get a list of registered factories in the 
centre. (Inspector of factories, and/or municipal authorities and/or other Sources (Specify) ; 
C. Ifa list of registered 


factories for the centre is available, 
tories in the follow: 


copy down the information about these 
ing table, 


j 
fac- 
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TABLE 1, LIST OF FACTORIES IN............ (NAME OF THE CENTRE) WITH 
REFERENCE TO THE YEAR ENDING.............. 
—M M , 
months average 
srl. name of nddress of during which sector: management: number of 
no. factory factory industry type there is publie, Indian, workers 
production  private/joint foreign employed 
a) (2) (3) (4) (5) (6) (7) (8) 
total x x x x x x x 


D. Visit one factory of each major industry type. As far as possible, try to select the factories to be visi- 
ted so as to represent factories of different ownership and management types as well as factories of 
different sizes (number employed may be an indication of the size). 


1. Copy down one specimen page each from the attendance register and payrolls of each one of the visi- 
ted factories. Attach these along with this questionnaire. 


Name and address of the factory :— 


12 


3. Regarding payrolls obtain information on the following points: 


(a) How the payrolls are kept (tick those which are applicable) 
(i) separately for different sections 
(ii) separately for skilled and unskilled workers 
(iii) separately for each category like casual, badli, temporary and permanent workers 
(iv) in any other manner (to be specified) 


(b) What is the system of assigning roll numbers or serial numbers to the workers in the payrolls. 
(tick those which are applicable). 


(i) no system of numbering in practice 
(ii) a continuous serial number for the factory as a whole 
(iii) separate system of numbering for different sections or departments 
(iv) separate system of numbering for different categories like casual etc. 
(v) separate system of numbering for skilled and unskilled workers 
(vi) separate system of numbering for workers in different shifts 
(vii) any other system (to be. specified). 


(c) (i) Are the addresses of the workers available in the office of the factory ? Yes / No. (Circle 
the answer) Sia a) 
(ii) Ave the addresses given complete (so that the workers can be contacted by means of 
these addresses alone)? Yes/No. (Circle the answer). 
(iii) Are the addresses up-to-date or at least fairly so ? 
Yes/No. (Circle the answer). If the answer is No, will it be practicable to collect the address 
of any factory employee at the time of the main survey without difficulty or delay, and how ? 


E 


Notes on E (1, 2, 3, 4) may be written on the back sheet. 


1. Select 2 or 3 workers (living in different areas) from the payrolls or attendance register of each factory 
visited and try to contact the selected workers. Note down all the difficulties encountered in contact- 


ing them. 
2. Also try to ascertain the extent to which the workers would co-operate in filling up the Schedules of 
the Main Survey. 
Note down the extent to which the management of the factories are willing to co-operate. 


4, Record any other relevant information which in your opinion is sufficiently important. 


1, Name of the Investigating Officer ....... FRAG Aeon None dat RAE 
9, Period of Survey... eee eene 

3. Date of despatch. ..-.+++ ve 
4. Signature een 
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ORIGINAL* 
GOVERNMENT OF INDIA NATIONAL SAMPLE SURVEY DUPLICATE 
FAMILY LIVING SURVEY OF WORKING CLASS IN SELECTED CENTRES: 1958-59 


PRELIMINARY SURVEY : QUESTIONNAIRE 2 (FOR MINING/PLANTATION CENTRES ONLY) 


A. Name of centre :— 
B. Names, designations, and addresses of the official (s) of the labour department contacted for obtaining 
information on the boundaries of the centre. 


Is it possible to get a map showing the location and other identification details of the mines/planta- 
tions within the centre ? 


Yes / No. (Circle the answer) 


If the map is available attach it with this questionnaire, 
of all the towns and villages within 


If that is not possible at least; 
population is predominant. 


get the names 
5 miles of mines/plantations li 


sted above where the working class 
Attach this list to the questionnaire. 


Names, designations and addresses of authorities consulted for getting the information entered in the 
following table. 


TABLE 1. DETAILS REGARDING THE REGISTE 


RED MINES/PLANTATIONS 
WITHIN THE CENTRE 
um c NN 


name and distance (in Lj. o 


proportion 
H b A f workers remarks on 
other identi- miles) from sector : manage- MEI 
srl. fication parti- the head- number of publie, ments living in the seasonal 
no. culars of mine/ quarters of workers private, Indian ** BT eee 
ati Hn era X y abour 
plantation the centre joint foreign class the manage- employed f 
ment 
xc. iE. 
(1) (2) (3) (4) (5) (6) (0) 3 


¢ 
* delete whichever is inapplicable. 


F. 1. Visit one mine/plantation of each type (sector, 
men page each of the attendance register and pay: 


management and class), 
roll of each one of the visi 
Attach these along with this questionnaire. 


Copy down one speci- 
ted mines/plantations. 


Name and address of the mine/plantation. 


Regarding payrolls obtain information on the following points : 


(a) How the payrolls are kept (tick those which are applicable) 
(i) separately for different sections 
(ii) 
( 


Separately for skilled and unskilled workers 
iii) Separately for each category of workers like casual, badli, 


w 
temporary, permanent etc. i 
(iv) in any other manner (to be specified) 
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(b) What is the system of assigning roll numbers or serial numbers to the workers in the payrolls. 


| (tick those which are applicable). 

l (i) no system of numbering in practice 

(ii) a continuous serial number for the mine/plantation as a whole 

(iii) separate system of numbering for different sections or departments 

| (iv) separate system of numbering for each category of workers like permanent, casual etc. 
T (v) separate system of numbering for skilled and unskilled workers 

(vi) separate system of numbering for workers in different shifts 

(vii) any other system (to be specified) 


(e) (i) Are the addresses of the workers available in the office of the mine/plantation : 


Yes | No. (Circle the answer). 
|i 
(ii) Are the addresses given complete (so that the workers can be contacted by means of these 
addresses alone) ? 


Yes/No. (Circle the answer). 
G. Notes on G (1, 2, 3 and 4) may be written on the back of the sheet. 


l. Select 2 or 3 workers (living in different areas) from the payrolls or attendance register of each 
mine/plantation visited and try to contact the selected workers. Note down all the difficulties 
encountered in contacting them. 


Also try to ascertain the extent to which the workers would cooperate in filling up the schedules 


2. 

of the Main Survey. 
3. Note down the extent to which the management of the mines/plantations are willing to cooperate. 
4. Record any other relevant information which, in your opinion is sufficiently important. 
l. Name of the Investigating Offier....... cc ee een een 
2. Period of Survey... iie nnn Ea "s/n aaa 39 Eaa sts s "s s ure levi kie ae 
à, Date of despaüch....eeeeeeeeee eene nee een elena siehts aiant eitis s 
4. Signature ...---++++- woe baeisis 64 bia 46 8 ale EEO sssrseee E E 9 ole eiate a tie die anale En 


Indian Statistical Institute, 
203, Barrackpore Trunk Road, 
Caleutta-35. 


Memo no. 5040/NSS 


8 January 1958 


MEMORANDUM 
SUBJECT: WORKING CLASS FAMILY LIVING SURVEY, 1958-59—PRELIMINA RY SURVEY 


The following clarifications are given in view of certain questions raised : 


GENERAL 


1. For the factory centres (which are not centres for the middle class survey) Questionnaires 1.1 
ing whether tenement sampling or payroll sampling is to be adopted. 
Investigating Officer that one of the two methods is to be preferred. 
ease of collection of the sampling frame, praetieal convenience 
(1.1 if tenement sampling is preferred and 1.2 if payroll) is to be 
d between the two methods. 


and 1.2 are meant primarily for decid 
Tf local study and enquiry reveals to the 
m the point of view of completeness, 
ete., only the corresponding questionnaire 
filled in. He should, of course, write a note on how he decide: 


fro 


1f, however, this quick appraisal does not help him in taking a decision, he should fill in both the 
, , 


questionnaires. 
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For example, in a particular centre there may be very few factories and he may be informed that 
the payrolls and addresses of their workers are kept at the factories but t 
large area in the centre. In this case, it would seem that payroll sam; 
and Questionnaire 1.2 only need be filled in. 


he workers live scattered over a 
pling may be the preferable method 


On the contrary, if factory payrolls are ill-kept or the workers cannot be easily contacted with the 


help of the records kept there, then evidently tenement sampling should be adopted. Concentr. 


‘ation of 
labour habitations in the centre will of course facilitate this method. 
2. It is suggested that only the mines/plantations w 


centre in respect of their location should be enlisted. 


3. Regarding paragraph 3.2 of the General Instructions it m 
list all the towns and villages in which the 


hich commonly go by the name of the selected 


4. Regarding paragraph 9.5 (a) of the General Ti 
division of the wards in towns where the 
following lines ;— 


nstructions /further guidance in respect of sub- 
y have not been divided into circles seems necessary on the 


(i) It will be better to identify the artificial blocks by the names of the roads, lanes otc. 


(ii) The blocks of quarters with quarter number, 


important land-marks like 
and wells ete. may also be used for fixing the 


shops, temples 
boundaries, 
5. The filled-in questionnaires an 


d schedules should be sent to Officer. 
Survey, Indian Statistical Institute. 


-in-charge, National Sample 


QUESTIONNAIRE 1.2 


The details could be collected 
cessarily from the Chief Inspec- 


3. Table 1, col. (4): Ifa factory manufactures more than one 
P product, t} bd 
product would determine its industry type. 1e most important 


4. Table 1, col. (5): If a factory 


works for only a few mon 
to visit it for detailed enquiry when it is 


not working. Hence thig i 
5. Paragraph D: As regards the definition ig factories, it is to be not d that 
uniform definition for all centres cannot be given. The Investigatin, oe pe 


ths during the year, 


it will be futile 
information, 


1. The information in cols. 4 to 8 of the Pr 


^0 be consulted in filli 
columns. If the Investigating Officer has reason to beli in filling up these 
this should clearly be mentioned in col. (12) of the 
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EXTRACT FROM THE FACTORY ACT (1948), MINE ACT 
(1952) AND PLANTATION ACT (1951) 
The word ‘‘factory” under the Act means any premises including the precincts thereon : 

(i) whereon 10 or more workers are working or were working on any day of the preceding 12 
months, and in any part of which a manufacturing process is being carried on with the aid of power or 
is ordinarily carried on or 

(ii) whereon 20 or more workers are working, or were working on any day of the preceding 12 
months, and in any part of which a manufacturing process is being carried on with the aid of power, 
or is ordinarily so carried on. 

Besides, the establishments coming under Section 85 (A) of the Factories Act in any State should 
also be included as factory." By ‘‘manufacturing process" is meant any process for: 

(i) making, altering, preparing, ornamenting, finishing, packing, oiling, washing, cleaning, 
breaking up, demolishing or otherwise treating or adopting any article or substance with a view to its 
use, sale, transport, delivery or disposal ; or 

(ii) pumping oil, water or sewage ; or 

(iii) generating, transforming or transmitting power; or 

(iv) composing types for printing, printing by letter press, lithography, photogravure or other 
similar process or book binding ; or 

(v) constructing, repairing, rofitting, finishing or breaking up ships or vessels. 

* Mine" means any excavation where any operation for the purpose of searching for or obtaining 
minerals has been or is being carried on, and includes : 

(i) every shaft in the course of being sunk ; 

(ii) every level and inclined plane in the course of being driven ; 

(iii) all shafts, levels, planes, machineries, works, tramways and sidings, whether above or below 
ground, in or adjacent to, and belonging to, the mine ; 

(iv) any workshop situated within the precincts of the mine and under the same management 
and used solely for purposes connected with that mine or a number of mines under the same management ; 

(v) any power station for supplying electricity solely for the purpose of working the mine, or 
any group of mines ; and 

(vi) unless exempted by the Central Government by notification in the Official Gazette, any 
premises or part thereof on which any process ancillary to the getting, dressing or preparation for sale of 
minerals or of coke is being carried on. 

** Plantation" means any land used or intended to be used for growing tea, coffee, rubber, or cin- 
chona which admeasures 25 acres or more and whereon 30 or more persons are employed, or were employed 
on any day of the preceding 12 months, and in any State where the provisions of this Act have been applied 


by Notification under Sub-section (4) of Section (1) to any other class of plantation means also any land 
used or intended to be used for growing plant mentioned in such notification and whereon 30 or more per- 


sons are employed or were employed on any day of the preceding 12 months. 
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ORIGINAL* 

DUPLICATE 

GOVERNMENT OF INDIA NATIONAL SAMPLE SURVEY : 1958-59 
MIDDLE CLASS FAMILY LIVING SURVEY 


Schedule L (m) : List of families (main sheet) 


[1] identification particulars of block 


[DE 3. a.u. ler. no.) | 
5, stratum | 6, eub-samplo 


7. block boundaries. 


[2] particulars of investigation, inspection and scrutiny 


investigator 


| inspector field scrutiniser 
| 
| == 
| 


l. name 


2. roll number. 


4. dato of receipt despatch 


5. number of scrutiny eheeta attached 


| 
3- date of survey/inapection/eerutiny | 
| 
6. signature | 


[3] investigator's time record - dates covered from 


number of hi Y 
typo of work s z vum (00) spent 
sunday | monday | tuesday 
(0) a) (2) | a (4) 
1. [journey from hq. to | 
centre 


| 
| | 

| | | ! | 
oona | J 


contre 


| wednesday | thursday 
| O0 7 10 06 


"' from camp to block m dc 
and back l 


| 
4. [sting of families | i i 


5. selection of sample 


ae | | 
| 
| 


. copying schedule L(m) 
7. jother office work 


|. journey from centre 
to hq. 


[4] remarks by investigator 


[5] commenta by inspector 


* delato whichever is i 
he Vor is inapplicable E.P. 1794—15,5.58—15,000 
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Sch. L (m)—2. 
[6] list of families and record of selection 
[ | source of major 5 
income for the ! $e sampling serial number for middle 
| | family S23, class employees families 
m > $942 
mans | manual FREE 
house | famil name of head — | z 
number | serio of family AU ime j | 
number Peele DON 3 | 
| EF] |2 |3 isl | | 
ig esi |e Slee ein dice | 
igs} [esl Išla Iag] "| | is} es | se} | g 
FEIER JAGE | es 
FEEIECERHHIBIBIERES Be 
[2] aq [7] (3) [o0 |o e [o oo an| ao | a» | ao | as) | ao | a» jas 
pay ae | |] 
c lol al PT 
| | 
Ex = 
j 
| 
| 
| | 
=! | is 
| 


HE COE | m 
UE | JE AES Pj 
ORT See neal ET 
E: males T g! 
o] EA AMI 
al FSI HUER IB E RU RR 


claas- l, middle class employee-2, othere-3. 


Tode numbers: (a) family type working 
i fe iddle clasa employee families below Ra 160-1, Rs 150 to below Ra. 300-2, 
(b) expenditure le for middle clum emp 


28 
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ORIGINAL* 


DUPLICATE 
GOVERNMENT OF INDIA NATIONAL SAMPLE SURVEY : 1958-59 


WORKING CLASS FAMILY LIVING SURVEY 
Schedule L (w): List of families (main sheet) 


[1] identification particular; of block 


EY 


2 cente... 


[2] particulars of investigation, 


| 
| 
| 


inspection and scrutiny 
investigator | 


inspector feld scrutiniver 


f 
3. dato of survey /inspeotion/serating D 
4. dato of receipt/despatch x | 


5. number of scrutiny sheets attached | 


6. signature 


[3] investigator's time record ; dato; covered rom 


B MET 
umber of hours (00) spent 


day tuesday | wednesday thursday i 


| 


" from centre to 


g . [ 
centre | 
"from camp to block | 
and baek 
3 | | | 
€ Em 
t 
j 
4 
[5] comments by inspector 
* delete whichever is inapplicable 3 


E.P. 1768—15.5,58.—70 0 


414. | 


FAMILY LIVING SURVEYS 


Schedule L (w): List of families (auxiliary sheet) 
identification particulars of block 


2 centre... s E d H 3, s.u. (er. no.) 
B etratum.. fe d ess 6, mub-samplo 
[6] list of families and order of selection 


Ii toarce of major 


income for the 


4 month of enquiry «ee e 


sampling serial number for — 


y Biss working class families 
esu; igi 

"^| namo of; hesd 2m ees z3 vix Soo 
| of family i 3 H : 
i H s & FI 
B 1 EE H EIE E EHE tn} nef age] i| 221 | 22| na| on leg 

5 Pele Eal elz leli lea] E :H 
HIE HEHIEHHHBHUIE H 


u2) 


| 
ie 
IE 
BE 
E 
Fs 
B 
E 
E 


| 


| 


| 

| 

| 
T 

E 

| 
D 

HH 

| 


I = | 
|} = E 1 — 
[rs rpm ——— Ter | 
=| [ ma [- E E 


f 


———————— 


pe cos 


' i :. working class-1, middle clase employee-2, others-8 
kx E A esses iam: (i) for working clas families below Re. 60-1. Re. 60 and above-2, 
(ii) for middle class employees families below Re 150-1 Ra.l50 to below Ra. 300-2, 
Ra 300 


and above-3. 
F.P 1784—15.5.58—19000 
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ORIGINAL” 


3 DUPLICATE 
GOVERNMENT OF INDIA NATIONAL SAMPLE SURVEY : 1958-59 


Working Class Family Living Survey 
Schedule P : Selection of Workers 


[1] identification particulars of factory [mine/plahtation* 


1 
1. zono-stato-centre. | | 2. contre 


| 5, sample serial no. 


3. namo of factory/m/pl* 


-4. address of factory/mipl*.... 


[2] particulars of investigation, inspection and 


item | investigator 


= | 
roll number 257] 


date of survey [inspection scrutiny | 
- | date of receipt despatch | 
| 


5. | no. of scrutiny shoots attached 


. | signature 


[3] investigator's time record 


i 
eritin ime an hours (0,0), 


for the operation on 
Sun. 


Mon- | Tue [Wodnes.! Thun. 
L Sey) ay |_| nm uror 


a) 
1- | Journey from headquarters to oarnp 


2. | journey from camp to camp 


(OO | (a (4) (5) (6) 


| journey from carp to factory 


» | Journoy from factory to factory = i PET EE E] 
Jeurney from factory to carp 


journey from camp to hoadquartora 
bub.total : 1 to 6 


| 


procuring rogisters 
filling up block à 


10. | obtaining addresses and contacting workers 
11. | mub-total : 8 to 10 


| others 
13, 


total: 74- 114-12 


[4] remarks by investigator 


[5] comments by inspector 


* delete whichever ig inapplicable 


EP. 1784—15.6.55 —11,0007 
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[8] particulars of sampling 
T 


1 exact no. of workers Nz } 2. interval I 3. random start R; 
j B | j 
ipti highest sr nos of workers, actual lcumulati: col, (6}—oum, ; 
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Characteristic Functions: By E. Lukacs, Charles Griffin & Co. Ltd., 
London, 1960. 


The properties of characteristic functions (that is, the Fourier transforms of 
distribution functions) are briefly studied in several English text books on Probability 
Theory and Mathematical Statistics : such as, Random Variables and Probability Distributions 
(Cambridge University Press, 1937) and Mathematical Methods of Statistics (Princeton 
University Press, 1946) by H. Cramér and Probability Theory (D. Van Nostrand and 
Company, 1955) by M. Loève. The present book gives an elaborate account of the 
theory of characteristic functions. The first four chapters deal with the elementary 
properties of characteristic functions : such as, the relations between the derivatives of the 
characteristic function and the moments of the corresponding distribution ; the uniqueness, 
inversion, convolution and continuity theorems and necessary and sufficient conditions 
for a function to be a characteristic function. Chapter 5 gives an account of the theory of 
infinitely divisible distributions and, in particular, the theory of stable distributions. The 


» properties of analytic characteristic functions (that is, the characteristic functions which are 


regular in a circle about the origin) are exclusively dealt with in Chapter 7. The theory of 
decomposition of probability distributions (which is commonly known as the arithmetic of 
distribution functions) is discussed in two chapters—factorization theorems of a general 
nature are treated in Chapter 6, while those for the special case of analytic characteristic 
functions are given in Chapter 8. Finally in Chapter 9, the mixtures of distribution 
functions and also some transformations of characteristic functions are discussed. In 
various chapters many important results are discussed which are published in only French 
and Russian journals and are not easily accessible to the English readers. 


The book will be quite useful as a text for a specialised course on charac- 


teristic functions. 


R. G. Laha 


The Advanced Theory of Statistics, Volume 2—Inference and Relation- 
ship: By M. G. Kendall and A. Stuart, Charles Griffin & Co. Ltd., London, 1961. 


This is volume two of the extended version that replaces the two volumes on T'he 
Advanced. Theory of Statistics by M. G. Kendall. This volume contains eighteen chapters 
on topies relating to estimation, testing hypothesis, confidence and fiducial intervals, distri- 
bution-free methods, sequential analysis, regression analysis : linear regression, simple, partial 
and multiple correlations, and statistical relationship: functional and structural. There 
s number of examples at the end of each chapter. The list of references is quite 


is a copiou: 
The statistical tables in common use are reproduced at the end of the book, 


exhaustive. 
The subject matter of the book occupies about 600 pages. 
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This volume covers in a detailed fashion the subject matter that falls under its chapter 
titles. This book has the great merit of being the only and single book of such a wide cover- 
age and is unlikely to be surpassed for a long time. We, therefore, Undertake to comment 
only on the peculiarities of style and emphasis, obscurities and mistakes found in the book. 


In style and emphasis this volume does not differ from the earlier volumes of T'he 


Advanced Theory of Statistics by M. G. Kendall. The authors spurn the decision theory 


approach to inference, for instance in Section 34.41. The authors’ interest in nonparametric 
methods is very narrow. Nonparametric tests are proposed for problems where only the 


hypothesis is widened and the alternatives restricted to be normal. 


Proofs which are heuristic in their nature are not mentioned to be so: to give an 
example, the heuristic proof due to Fisher of the limiting x? distribution of the X? goodness 
of fit statistic is presented in Section 30.10. 


It is not mentioned that this proof is heuristic and why, 
the section ends with the sentence ‘a more rigorous proof is foun 
exposition on sufficient statistics is not satisfactory. In fact t 
17.16, of the factorisation theorem for a sufficient statistic, 


but, as an after thought, 
d in Cramér (1946)? "The 
he illustration in example 
is confusing. 

Our serious criticisms are limited to Chapters 18 and 25. Sec. 
plified form of Wald’s proof’ of the consistency of the maximum likelihood estimate 
(m.l e). The m. l. e. Ó is defined, in the usual notation, by 


L(z, 0) > (Lie, 0) for all 9 


tion 18.10 gives a ‘sim- 


and so in particular 


L(x, 0) > L(x, 6) vs (18,20) 


holds. The authors first establish that for each g* Æ Ó, (i.e. whenever L(x, 0*) % L(x %)) 


lim probo, {log L(x, 0*) < log L(x, 0)}=1 -. (18.21) 
n> o 


and state that from (18.20) and (18.21) it follows that 


lim proba, (0— ot =1 
n— oo 
Tt is trivial to see that no form of consistency of Ó follows fr 
the proof of the consistency of the m. l. e. is invalid. 


(18.22) 
om (18.20) and (18.21) and thus 


Apart from this, relation (18.22) comes as a shock to us. This defines a new form 
of consistency which is unfortunately rarely found in practice. 


We could not drop (18.22) 
as some kind of misprint for we found similar relationships occurring again, for example 
in (18.24), (30.98), 


Relation (18.23) reads 


Lf a "e 
HELD Jg Ner d HELD 


and the meaning to be imparted to it is not apparent, 


(18.23) 
0 = Qo 


In Section 18.12 it has been asser 


ted that a local maximum of L 
for 0, which does not follow from ‘any pr 


evious results in the book. 
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Chapter 25 deals with the comparison of tests. The notations are confusing since 
the dependence on x and 0, which needs to be displayed in the demonstrations, is suppressed 
in this chapter. The proof in Section 25.5 of the expression (25.27) for the Pitman’s efficiency 
of two tests is not valid without the following extra assumption : with the notations of the 
text, t; has an asymptotically normal distribution under 0; n = 9+ Ñi withasymptotie mean 

noi 
E(t; |9;,,) and asymptotic variance var (6;|0; n) as n— oo, i = 1, 2. In Chapter 31 we 
find a discussion of the efficiencies of distribution-free tests. The excellence of this dis- 
cussion is marred by the omission of any verification of this important assumption. 


Sections 25.8 and 25.9 allegedly establish a relationship between Pitman's efficiency 
and the limit of the ratio of the non-vanishing derivative (at the null hypothesis) of minimum 
order (usually the first or second) of the power function of the two tests. The arguments 
are faulty and the results are not valid. This is so because the authors argue somewhat 
as follows: if a, (0)—0,(0) and z;(0)— B,(0) tend to 0 as n — oco. then a;(05) —5,(05) 0 and 


anlO) — bn(9o) 


anlO) —Bn(%o) — 0 ; and again wA) EO) — 0. 


The authors deserve to be praised for making available an encyclopedic collection 
of material on inference and regression theories in a single book. This book is an indispensible 
reference book to any statistician. However, it would require a careful reader to overcome 
the difficulties of style and emphasis of exposition in the book. 


J. Sethuraman 


Stochastic Service Systems : By John Riordan, Bell Telephone Laboratories 


Inc., John Wiley & Sons, 1962. 


This book, the first of the SIAM series in Applied mathematics brought out by the 
Society for Industrial and Applied mathematics (USA) is a very welcome addition to the 
growing literature in the subject of operations research. he book is of interest also to 
statisticians, probabilists, applied mathematicians, econometricians and industrial engineers 
and deserves a place in every modern library of mathematics and statistics. 


Professor Riordan is the author of another book entitled The Elements of Combina- 
torial Analysis, also published by John Wiley & Sons. His power and gifts of exposition are 
enviable and in one hundred and thirty-three pages, he has given a connected account of 
the mathematical models of service systems in which demands for service and the ser- 
vices supplied are of a stochastic nature. The subject has its origin in Telephony" and has 
many things in common with both queueing theory and traffic probability theory. The mathe- 
tools used are chiefly generating functions, Laplace Transforms and differential 


matical 
The emphasis is on practical methods of dealing with the systems. 


equations. 

After an introductory Chapter I dealing with the physical situations and a simple 
Chapter IT dealing. with input and service distributions, the main subject is treated in the 
last four chapters entitled "The simplest traffic system,” “Single-server systems,” “Many- 


da $1 i rey refer, 
server systems" and “Traffic measurements. A selected list of about one hundred references 


is given at the end of the book. 
421 


SANKHYÀ: THE INDIAN JOURNAL OF STATISTICS: SERIES B 


"Though most of the results in the book are well known, there are a few new results : 
(1) the determination of transitional probabilities in the simplest traffic system when initial 
point is not an arrival epoch, (2) the stationary delay distribution for last-come first-served 
service, (3) a new derivation due to S. O. Rice of the results for simplest loss and delay systems, 
and (4) a few formulae for moments of certain measures of effectiveness. 

The book has benefited by criticisms by famous workers in the field like S. O. Rice, 
V. E. Benes, R. Pyke, L. Takacs and R. I. Wilkinson. 


We close this review with a summary of the last four chapters, 


The simplest traffic system dealt with in Chapter III is one with an infinite number 
of servers. After deriving the transition probabilities for Poisson input and exponential 
service case, the author gives the distribution of 


sum of service times of all demands arriving 
in a given time interval. Then he considers the case of limited traffic sources 
to the case of recurrent input using a method of Takacs (1959). Finally, 
gral equation of Palm (1943) for the distribution of the overflow traffic a 
on overflow rates and sizes, 


and goes on 
he derives the inte- 
nd also other results 


In Chapter IV dealing with sin; 
demands not served and dismissed) 
of interest and results are obtained 
Next, delay systems are discussed, 
length for the delay system with Po 
method of supplementary variables - Cox (1955). The results of 
for the general case ar i 


ows the results of Pollacze 
and those of Takacs (1955) 


Next, the stationary distributio 


gle-server Systems, loss s 


ystems (those in which 
are considered first, 


The size of the loss is the variable 


The stationary 
isson input and general s 


Lindley (1952) 
k (1959) in the 
on the important concept of virtual 


: n of the length of busy period, the closely 
related delay distribution for last-come first-served Service and some allied results are derived 


After a brief discussion of priority service, the chapter ends with some expressions for statio- 
nary averages for combined loss and delay systems, 


waitina time. 


y and loss Systems, 
is then given as the limit for increasing capacit 


results of Karlin and McGregor (1958). Certain results on delay 
(1946) and Vaulot (1954) are then given, 


(refusal to wait). The distribution of the 


tandem. 


The last chapter on traffic measurements de 
bearing on the adequacy of the s 


to be given in the earlier chapters. 
and of L. Kosten et al (1949) 


als with certain results which have a 


ice distributions assumed 


Some results of V. E. Benes (1957), C. B. Clarke (1957), 


are given. 


C. S. Ramakrishnan 
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Monetary Policy and Economic Growth : By H. V. R. Iengar, VII—295, 
Vora & Co., Publishers, Private Ltd., Bombay, 1962; Price Rs. 17.50. 


1. The volume is a collection of twentyfive speeches and lectures by Shri H. V. R. 
lengar delivered during the period 1957-1961. 

2. Problems of central banking and monetary policy and the role of the Reserve 
Bank of India form the subject matter of a majority of these. A course of three lectures 
on the role of the Reserve Bank of India (RBI) in the planned economy delivered under the 
auspices of the National Bank of Egypt in 1960 gives a fairly long and illuminating account 
of the subject and it is difficult to imagine a better presentation of the topic. In two of the 
lectures, the working of the other banks has been considered in some details, and the prob- 
lems of cooperatives form the subject matter of a couple of lectures. The other speeches 
in this broad field are concerned with the price situation, monetary stability and allied prob- 
lems on the one hand and the specific role of the Central bank in relation to such problems 
on the other. In general, the author is not against a slightly inflationary situation. He 
feels that "there are sound economie arguments for saying that a reasonable price increase 
for a time, may actually be desirable, if it stimulates increased production” (p. 54). The 
rate of increase he envisages is 2 to 3 per cent per year (p. 254). He is of the view that “the 
(price) policy has........ to be, at the same time expansionary as well as restrictive, the 
expansion and contraction being operated on different sectors of the economy" (p. 26). 
Finally, it is easy to agree with him when he states that “the strength of a currency depends 
on the inherent economic strength of a country and the way it conducts its economic and 
monetary affairs rather than on the volume of its gold and foreign exchange holding" (p. 32). 


3. Some of the speeches are concerned with the general economie development 
in the country. A few of these relate to the immediate past and here naturally the author 
has dwelt on the role of economic planning for national development. One lecture and 
a speech, however, deal with economic growth in the country over historical periods. 


4. The former group is more exciting and in these essays, Shri Iengar conveys a 
complete grasp of the subject matter. Some of the facts presented by him are new, not 
only to the lay reader but also to the initiated. To quote a trivial example, who would 
know that “the standard Oerlikon lathe for which the price in Switzerland is Rs. 33,000, 
is now being produced and sold in India at Rs. 29,500 still leaving a substantial profit ?" 
(p.93). Further, one feels that the author had to think dependently on these igus ei and 
what heis talking about is not just a discourse by an academician. Of course, this has become 
possible because he, in fact, had to be in the midst of everything as the Governor of the RBI. 
But it is one thing to feel and think, and it is another thing to convey this to the reader. 

5. The author’s remarks about planning are generally progressive. He thinks 
that, “in retrospect, it would be fair to say that Box gun mantle timing Tor the gevang up of 
steel plants was incorrect ; if a steel plant had been put up during s Tirst ipn period, not 
merely would we have got it cheaper but we could have Sees considerable foreign exdhange 
which was spent against the imports of steel.” (p. BG); Again for the same reason, **. oss 
after you make the steel, the proper thing to do is to make some of your machinery 


d machine tools ? (p.16). As is well known, Professor Mahalanobis has also 
and machine tools........ 


atedly made the same point. While discussing rural economics, he states, “The rapid 
ae d the community development staff has meant that they have moved increasingly 
grov 


further away from the original impetus and clarity of vision of the former small circle of 
ur f 
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community development workers" (p. 99). Lastly. we may quote a sentence in which he 
has nicely put the basic human problem of planning : “There can be no progress if the rich 
accept the need for material welfare of the masses only on condition that their own way of 
life is not affected and the poor agree to the socialistic pattern only on the condition that 
they need not work hard and can throw away a sense of discipline" (p. 71). 


6. His excursions into economic history show his width of interest, but these lec- 
tures do not carry the same amount of conviction, as his some other essays do. For example, 
it is difficult to agree with him when he states, “........ it appears that between 1850 and 
1901, per capita income declined substantially" (p. 112) in India. Also, his observations 
on the growth of per capita income between 1900-1945 (p. 250) may not be entirely correct. 
One feels that deeper analysis and fuller documentation are needed before one could pro- 
nounce on how the country grew during last fifty or hundred years. 


7. A couple of speeches relate to fiscal policies and two others are concerned with 


international transactions of the Indian economy. These speeches are like his discourses 
on current history, and perhaps even more forceful because here the author's grasp is more 
pointed. Finally, two speeches relate to certain aspects of national income and allied topics. 


8. It is extremely difficult to review a collection of essays or speeches, 


In a way, 
the task is to replace twenty five reviews by one and this cannot possibly be done in a com- 


pletely satisfactory way. The other way would be to pick and choose, and review a few 
speeches in details and leave the others. We have chosen the former way and tried to 
say something about everything. The latter wa 


s ; ; y probably is less satisfactory when one 
is dealing with speeches. When Shri Iengar was called upon to deli 


c ; ver an address or inaugu- 
. rate a conference, it was not possible for him to keep on thinkin 


CUN ; g about the possible remarks 
of an academic critic while preparing his speech, 


i ] What was possible for him was to give 
an account of his current thinking on a particular subject, without 


ao : going deeply into all its 
aspects. The present collection is highly informative and eminently readable, and this 
is because of his wide experience, receptive mind and analytical faculty. Ever) though 
he could not cover the whole ground, he always had some interesting information to convey 
and this he did in a refreshing and lucid style. i 


M. Mukherjee 


Early Developments in Mathematical Economics ; 
: By R s D. 
Theocharis, MacMillan & Co. Ltd., London ; Price 28s. 3 «Bs. D 


In this monogra ph the author has attempted to provide for the first time a Systema: 
tic account of the early evolution of mathematical economies, Readers of this E dec A 
discover that before Cournot there were a number of attempts 


i i i ; to solve economic problems 
with the help of mathematical analysis and notice a discernible flow of thought in their work 


Starting with the work of Aristotle, who was perhaps the first to use mathematics in 
àn economic argument, the author proceeds quickly to review the Works of other early writers 
including Daniel Bernoulli. The contributions surveyed in this monograph have been arranged. 
in seven sections according to the language used with, of course, a few exceptions. For 
example, the carliest contributions of the Ttalian school of logicians are presented in Section 2 
while the German and the British contributions are discussed towards the end of the book. 
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Served with a foreward by Professor Robbins, this book will be welcome to students 
of economic history and to the specialist as an interesting reading. The basic ideas, however. 
have not been presented in this book chronologically and one is bound to find repetitive ideas 
though perhaps they were independently discovered. One would think whether it would 
not be equally appropriate to have organised the material under selected mathematical 
topics and enumerated different authors using somewhat similar reasoning irrespective of 
the language they used. Also, uniformity in the use of symbols is probably desirable for 
better understanding of a book like the one under review. 


N. S. Iyengar 


Measurement of Achievement in Mathematics—A Statistical Study on 
Effectiveness of Board and University Examinations in India : By A. K. Gayen, 
P. B. Nanda, R. K. Mathur, P. Duari, and N. Bhattacharyya. Ministry of Education, 
New Delhi, 1961 ; Non-priced. 


Measurement of Achievement in Mathematics is the first of a series of studies on 
the effectiveness of Board and University Examinations in India. The purpose of these 
studies, which are being sponsored by the Ministry of Education in India, is to determine 
in what respects the present system of examinations may be improved. Since evaluation 
of students’ achievement is based almost exclusively on performance in publie examinations 
consisting primarily of essay type questions, the methodology and findings of the study are 
of considerable interest to the educator in Pakistan where a similar examination system 
prevails. "The authors attempt more than an analysis of students' performance on the exa- 
minations and their assessment by examiners. "They begin with the objectives of instruction 
which must be taken into account in framing the syllabus and in selecting test items for the 
examinations. The authors in their analysis take into account four factors : (a) the Syllabus 
(What is taught); (b) the Method of teaching (How it is taught); (c) the Question papers and 
the Answer-scripts (What is examined); and (d) the Method of assessment of candidates’ 
performance (How it is examined). For example, they have attempted to determine to what 
extent concepts in the Syllabus are represented in the examination paper selected for study 


in the survey. 

Of particular interest is the authors’ attempt to apply statistical methods used in 
treating results of objective type examinations to the analysis of the results of essay type 
examinations. A considerable part of the report is devoted to analysis of individual question 
items with respect to their discriminating power and difficulty value, for derivations of which 
extended tools and techniques have been used. In estimating validity of the examination, 
the authors were faced with difficulty because the only available criterion data were the 
results of other examinations of the same type. Some question may be raised about the 
technique used in estimating the reliability of the examination chosen for study. However, 
the authors were well aware of the complexity of the problems involved and presented their 
findings and interpretations tentatively pending further research in this series. On the 
whole, the report merits serious study and discussion by educators and research workers 


concerned with similar problems. 
Ghulam Jilani 


425 


SANKHYA : THE INDIAN JOURNAL OF STATISTICS : SERIES B 


Stichprobenverfahren in 


der Marktforschung : B 
Physica-Verlag, Würzburg. 


y von W. Heyn, 


This book treats the theoretical basis of sampling as well as the practical problems 
raised in connection with the choice of samples. After introducing. the reader to the fun- 
damental concepts of statistical counting, sampling etc., in 


author proceeds to give the formulae for calculating estimators, confidence intervals, and 
testing the variance. After that the author devotes Some pages to stratified 
samplings. The treatment is simplified with the help of some examples. 


à non-technical language, the 


and multistage 


The author commence e book (which deals with the practical 
problems raised during sampling) inti 
out strictly according to the plan, H 
out certain information before the ac 
coming under six headings is then expl 


ordinates of norma] distribution, X* distribution 
ete., are given in an appendix, 


R. L. Brahmachary 


CORRIGENDA 
l. The Social Transformation for National Develo 
it: S10. 
Mahalanobis, Sankhya, Series B, 25, 49—66. tae gs ee ROO 


Page 49: The words “Reprinted from a 
be added in a footnote. Page 66: The words p 


pamphlet, issueq in August, 1962» 
of the paper are to be deleted, 


are to 
Aper received, August, 1962” 


at the end 
2. Recent Develo 


Pments in the Organization of Science ; n 
I : 
P. C. Mahalanobis, Sankhyd, Series B, 25, 67—84. diei By 


Page 67: 'The words “Reprinted from 
in Czechoslovakia in July 1959 


added in a footnote, Page 84: doe pe 


1959" at the 
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